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. 1’l

~~ .. .r 4 t  l~~~? G  ~~rc r r; r~~~~r5 ’ i~~ce ~~c ~ r.e e t u r c e r

~er’—r?t ! r f c r E at , O ? ~
F ret0ce

T ’~cL;r  tP’ e y e e ~r~ ~~~t r p  ~~~~~ ~e~’r ~ ~‘ui~ er ~ f u~crc-ic ”es t ’ , R f C  .31C5
ic r ,  t ’~e c~ tu~ rin ’~ cf zro .rams. T”e ~~p rcRc h e5 iua*4e v~~ri~~c ‘rcw
s 4 t t i r~ c c..r a t  a C~~L ccn~~c L e  ;,r~ rccr’lin. ~w 1tc h~~s enc re~±cir çI. 4 ’- P ~t s ,  te  ~i : h~~y ~c- z,~- 4 ~~t 4 c p t e c ,  ~‘~~ r 1’ 1.ev’~

1. t .~~r~~u.’I f. 
~~f’t P r P ct ~~ ve

0 e t t~~~ er s .  1-a

T~~is  cetucçer ~tt °’~~ts to Ce fafr ty sc~~-ist icatec Piich 1.’~ieI.
Lireua ce irt eri ~ct~~s.r e,ut*rsi~~Lc c~e~.u:çer. It ~s ceciored a rc
or~ an izec SC  trat ~~r ne~ techr~ cuI!s arc/or Lar~~La .~4~s arc/cr racMres
becc ,e E~~~ i L a ~~L e ,  they c~ r cc ecs~. Ly irt erratec ~i tn the reSt c~t the

~etu~~~~r if a ccher~ nt ~anrer. it

The cec~ ççer c~.rt;~irs very fe~~, if ary, t .chrli cLes that have rct teen
usec ir cth er cebu~ r~~rs. a’at ~s L nICLe F rO u ~ thi s ceru .~r e r is its
inte ,~rtaL orrarizaticn teat ra r—s it , s s i ~~I.e tc t. al.i cst aLL t’irçs
to  a L ~ cst eberycne . (M cr, on this ~ rorG fose stFterent as we cc or.) ic
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-.~r i t  1~~~’- Pr c’rarr -~~rs ’ ~u~ ce tc the ebucçer
‘e r e r at  Irfcr ation

I i~~ I s  ..e rL. ’— i r . .  ~ r c  fl’. ‘r” afl 5 at ’rr 1~~f T h i S  ~etucçer

1 .1  I~ EL~~~I’~ ~~-i~ T — ~ e ;.~.iz~~T I~~ C F  Thi!  ~E r L c ~~~~

.~~ er c rc  t r i rb s  a t c L t  t~~e ~ ro c .°ss c + lrt eracti %e aebuc r.ln~~. tne tasks
th at — t st Ce r .r fc r—mc fiall rc~~’- h L ’o Into the cLL o win . catecnries: 2a

t h e  ~ser (tee c r c ; r a m m L r  w r c  is coir~ Ire c ’ r h u r- j r r)  must cc a b L e
to s c e c i f y  ar ~c t i c r  t~~e t  i-~ w i s h e s  per~~orc .c

t n is  i.ser tt.r lc t ic na L  s~ ec if 1c at I c r’  •u s t be ‘ r snsLat .~ ir’to a c a l L
cn s~ ec11’ic cecuççer rcutir ’cs

t h e s e  cer. u ’j ’-e r  rcu t res  eus t  ~ e o d e  to reac  anc w r i t e  the b its of
tn~ ~ ro: ra’ r  be i r r  oet~ugged, anc be abL. to rea c  anc err~ify  the
s t - a t e  c t  t he  ~ rc rr ’ r .~r be-i nc cebu~~rcc ;

th’~se c i t s  f ror  t~~r cr,” rrar ,  aro the r’ rcu ro r ’s s t a t e  I rf e r Tat ie r ,
‘ rust  be i r t H r p r c t ee  4 n a marr er tha t  w I L L  he meani ref u t  to the
~ser , a r c  ir a •anrer corsictent with the L~ r’,uace the ~rocra ’r Is
kir itt e~ ir~;

arc fir - al Ly, t’e r e s u L ti ng  lrter ~~ret at io n s ,  ‘rust be pre se”tec tc
t h e  ~s e r .

Tb i
~ 

c e t u c ce r  r e coc r l :e s  t h e s e  f u r c tic r s  arC is orcani~~ed rec utart y,
w i t h  s e r a r at e  s c c u t e s  fc r  e a c h  ef these furctlcrs. 2b

Ti-u s, t here exi st s a ~ehu-;cer froritend rn od uL e for al l.
co r et . nic at r w 4 t b  t ’e  u s e r .  T his T oc u Le c c r s i s t s  c ’, a’ rcr~ c t i- e r
r ar t s ,  a CC ’ r ’ ra r .c La rçua ~ e I r te r c r e t e r.  a ~ r a w ~nar tha t  re c r es e c t s
the cc~ ranc s C T  th~ e e c u c g e r ,  a rc  cc Faur ic pt - lon  coc e f o r
co— e~ n ieat ir c user soecifler cn ’rm ar-ds t~ ti- c rest of ti-c cebuccer
ar c  icr  rec~~iv4r~ irfor’raticr ‘roe the rest  c f  the c,~~uçcer  f o r
ci sotay to the user.

There e ,ists a ceoucger cis c atc i -e r (C D)  ‘ro~~ile that receives
tur cti o rat co ep .rc s~ eci fi cat icrs from the lrcntenc ane cal ls

~ar lr~~ ro,.tires te i~ dLe ’rer~ tN esr reruest ! anc trCns~~~t user
‘rearir;f ut restilts ~ec~ to the frcr’tenc,

There exists a cc.erat inc svste ’ eccule (0~~~) wi th resoors 4hiLi ty
f~ r reacint arc wr tlr~ the t -i t s are state 1rforraticn ~f the
crn crar be~ rc cebucrec,

Th re e,ist~ a lj :ncusce F O C u L C  ( L V )  f o r  I nt e r e r et i n~ ti-c b t s  ar C
S t o t e  ir~~o r e a t 4 cr r f  t~ e Drc~ r, s teir’n cebu ççeC I r a  ~arrer
aoc rc p r 4 -°te t(, t~ e l.~~r’~~ Ijan. t ha t  tre o r ce r a r  w a s  w r it t ’~~ In arc
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~~ .cril 19 7 C  0rcrrair irers ’ 5ulce tc the ebuc~ er
;,neral Irforlilet Ion

n i - a t  Is Cetuç.ci.ic A r c  T ’ e  ~ rra n 1 2 at i c r  !1f Ti-Is Cebuccer

aaorr;riate te  the ‘ rac ’ l re  re c p e r a t l r - t. system on w hich t~ e
rr c cr al !  is rurr .4r~~.

wit h ti-c u s e  Of t i - is occutar a~~ rcach. aLon g with w eLt de 4irec arc

~ ub Li s r , ec  f unc- t i cna l  sCec lffcat ors for each — c c u L c  anc fe r
in te r—e ccu L e ccemuni cation , the fo LLo w in g benefits becoce feaslbLe 2e

as L c r ~ as eec’ ‘ro~ ute ccnfcrms to its 4unct ionat sceci4icatiors
anc comlru n catier stancards, it can impLe m ert its functIons in any
,arrer , one in ary Language, it chccses

it is. ccss -itl e to  ~~nae ica Lty tt u o In arc cut iroivicua t ‘ccutes.

It is this eccrcach that enabL .s the cebuc -er tc be extensibLe arc to
‘be aLL tb irgs to e~ erybocy ’. Consicer ti-c fctL awi r~~: ‘ 2c

a ‘rcr tero roa..Le. F. that im p lem ents a soecif ic co”ranc Larcuage
c isc iot  Ir e ;

a ce~ u~ ger cis~ a t c h er ~ocuLe. C

an C5~~, VO !”, for the reacire and w r it lrg ci bits arc state
frfcr,a tlor cf crcçr?m s written for machine end e~ erating system
I,;

a L’, ~~~~ for the inter~ retinc of bits an~ state info rma ti cr cf
crc grair s writt er in Lancuaçe x: one

a o rc~~ra,r , FX, written In l ancuace X te’ run cn eaci-Ire are
c;erat irç syste~r ‘V.

The 4 eccutes, F, C, YCSt~, arc XI_ M, orcvie . al t the inçred-~en t s
neecec tc cebuc prccrem F” . V~cw if we have a trocrem , PIll , wr itter in
Larcua ge ‘ to rum or ‘m ci-m e arc operat inQ system V , a r c  w e h ave  a
Lw , ~~~~ V cr the interpret ing c-f bits and state in 4ormn tior of
p recraw s w ritt er in Lan : : u aq e \ .  ti-en aLL we i-aw e to do to cebuc
orocrar Fe., is to re~ Lac r the VLM w 4th the NL~~. Tb4 s same crecess,
of reptacl rç ‘rccjLec , enartes us tc cebuc rot crLy orograms writt en
in ciffe rert Larnuares ca the same ,ac~~ine, but cy repl.a circ the Cf” ,
we car eLsc debug crogrems rurninc on ci fferent ma chines arc
ope ratlrg system s. 2e

I
_ _  ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ -
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!~ h~.riL 157! Prcrra sers ’ culce tc the Cebugçer
3cr, r.~sL Irfcrw at ion

E cme Init i aL Terminolocy

!CV~ If- IT UL TER - I~sOL.C Y

The foL L cw i r~i term s wil l  be user tbrcu ’-hout this cccum ent (hop efully
ir a ccr si~~tert earrer arc wit h their genera lly accepted eeanirgs)

a u s e r  is a bu ror OeIr~: wh ~ wI~~i-es tc cc scm e ilebucginq

the user will irter~ ct wI t r~ the ~.bugger fr real ti’r. through Er
irt eract ive ter sinat (~~s op~ csec te usirp card s for exam~~Le)

a crcçr alr Is a secuerce of comp uter Instructi ons ;

the term rot.tin . wil l . cc us”c tc refer to either a crocecure or a
corcutire;

a ~r c c e s s  i s  ar instanc e of a orocram that Is rurninr rn some
coircu ter arc thus has state in ’rcrma ticn asscciateo w ith it. arc
i-es crc, arc only ore rro~ r~~ ccunter (FC) associatec wIth it

a :rccess a lso as associatec with it or a e c r e s s  s pac c this
~~cress space refers to the locica L addres ses ewaiLeb le tc the
process arc aces  not re fe r  to ph ysical m emer y

the te rm tar get crccess (or current target process ) wilt refer to
the p rocess wi - i cr is currentLy beIng debu agec by the debugger.

the terms cebu ccer froctenc or frortena process or simpLy fr o r t e n c
refer tc that :rccess (Or t i - a t  part o f  the cehucger )  w h i c h  is
re sccr sltle for inter actinc w it h a user.

the term lrcrterc m achi n e raters tc the lo~~ caL m achine en which
th. ceougaer frcrterc çroces s is current ly executinç .

th, terms cebu~ ’-er oa cfre rd cr taclrenc ‘recess or si cty backenc
re”r tc ti-at p rc ces~ which Is composer of the :C, the LV . ;,.r’c the
CS ~

4

L_~~~~~ ~~~~~~~~~~~~~~
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1€ - n I  l 5 7 C  r c r r a ,r c r m I Gu 4ce to the ebucqer
enera l Irfcrma t Ion

Cc mun ic a t 4 cn ~,jthin The Debu~~;er

C~~r”L~~IC .~T IC~. wI ’~’bI\ Ti- C E~~t 5 C E :

Severa l c csmu ric at l c r cat h s ex 1 st in the cebucçing environm ent we are
t aL kir c ah cut. T’.~re Is ~ cormu n ication path tet.een a caltino
proce ss , rcrm att y ~~e cebu~ cer frerte nc , are the ceburcer backerc (or
‘o re sc .cIt ic~~Uy the ceouccer oiscatcher t i - i s wil t b e referrec tc
as frrr terc -b ~~ckerc ccrr iru ricatIcr~U there are comauni catlcr oaths
amc rc ti -c ~ •cc~~les coxp rlsi n g the t~acker.~ (whIch w ill be referrec to
as irt e r—m ccu Le c,~irmu ri cat ion) ; there are com eerlc at ler oaths between
rout ires w 4ti -ir ore me cule (frtr a— ’ro cule cc ’riau rica tion ); arc there is
a ccmn.u ric at ion c-at~ tetween t i - - c  cebu~~ er back erd and the tarcet
p rcces s (referrec t C  as b acke n c— t arçet coreunicaticn ). 4a

FRCf ~TE \C-l~ aCKE~’.C CC~ MU~~ICMTION

C ormuri ca t fcr ever this pat’ w i l L  ccnfcra tc SAF E (!tard A Lcr e
Fr crt E i - c ) ccmn unlca t ion p rot ccol standarcs . A L L  co,rmu cicaticr
f r o m  t he  l r c r te r c  t c  t he  h~~ckerc i s  actualLy receivea b~ ore
rou t ine  in the cehucger  d i s p a t che r .  T~- i s  rc ut i r e  w i ll c c n v e r t  a l t
‘m e s sa g es’ recei vec into i nt e r r a L  c,bu’~ce r  $ c r ma t  (e i s c u ss e c
b eLc w ) ard ti-er calL the app rop riate reutines. !ieiLa rL ~~, aLLcommunl ca t 4 cr ‘rcs~ the backerd to the fronterd goes thrcuch a
sm alL rurb er ot routines th at ccnvrrt from Interna l. cebuccer
form at tc ‘$h cemmu n ication ~rrtcco L star carcs.

R1ER— ~ CC LLC CCf”LI ?IICA T IQ\

A L L  i rt er— —co u l- communi cat lcn aust ccnfcr’. tc’ irter ral cebuçger
form at. Iris is discussea t e l r w .

I~~TR -i— l ’C C ULC CCV~”U~~IC~ TI Cf~

Intra — ’rc cule corr iruni catlon stancarcs are ti--c res~ onsih l l it y cf the
irei’.icual acCi Les. Ore of tire b er efl t s c~ this mo cuLar app roach
to the ceht .cce r is ti -at the actua l ceta ’ls c f  the lsote ’aenteticr
cf i rc iwl ou al — ccutes i s o ’ ro concern to th e other rror~ul es.
Thu s , a rocu le car acort wh at ever stanhards for itse lf that it
warts as icr - ; ~.s it ‘ r e et s  i t s  f u n c t i o n a l  s e c c s  and c o n f c r m s ,  w h e r e
rec ssary , to cc ’rru ricat lon starcaros ter crwm u ricati rc w ith other
mo ctLe s .

Irtra— ’ccut . c’- ’’rur lcat icn rcr the debu rger di spatcher m ccute . the
L 1 C  La ncu a r~e rrecuta . ti- c ,JOVI.~L Lanc,uacc — a cute, arc the T!~ EV
c p e r a t i r ç  syst em ‘Tc’~uLe, ccrforr to interna l decuccer fcv ”at . 
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r. .crit 1575 Cre~-ra~~,ers~ ~uice tc the Cebuc~ er
:eneraL trfcr irat ion

orrr 9 e l c a t i e n  . it n l n  The Cebu ccer

C4~~~C— T~~~GCT CC~~~L~:1CLTI’Th

In cre er t~ ceuu- : ary p ro cess ii - an Inter active manrer, there i~ a
sm alL set of p ri m iti ve functions that ~ust be orcv iced either i-y
the tarret crocess. or ~y a orccess that i-as centre I over the
targ et process. m esa functions ind uce such tbin ;s as reacinc or
‘.ritirç the accr— ss space a’ the taroet process, etc.

(See the appe rci x for a ciscu ssicn of these prim itives.)

The CS” (arc only the OS~~) Is rescensi’cte fcc cebugger
carreunic at ’ cr with Ste tarcet process. It is expected that as
w e l t as havi n g cifferert O~~~s fer the oebu qcirrçr of processes or
ci ff erert ma ch ire s , ther e — dy aLso he iifferent p rct ccot s fcr
cc riruric at ic r oetwee r CS”s arc tarçet ~rocesses.

6 

~~~

‘ 
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1~ ~~r l l j97~ 
c r c c r a , , ’r p r s I “ uice tc the ~ebuccer

~enera l  Ir ’crm at i or

~enera L Comme nts er ~ccuIes

~~~E~~~L C CP”~:~~TS (‘“ ‘ -~CCUL~.E

Elrce the ccn~ ute r ‘Md c has i- ct yet acnl evec true m ach in e
irce cerc erc e rt  c r c r r e ~t raIr.~ l~~rnuace s (to the auth cr ’s kn ew lec ce
anyw ay ), each rocule Is writter to run in a sp e cific environ m ent that
ind uces the ma chire arc t~ e creratir ~ system the m ocul e wilt be
execu tlrc urcer. Thus, there is a CC-- nodule written tc run in a
TF~~CX ervl ronr—r t . arc a ciffer ent, bu t furct icrall.y Icent icat, CC
m oc ul e tc r ur  ureer an CS/3~ O erviroreent . ~.tsc, ther , is a LiP LM
to run urrer ~~~~~~ ari d a cff lerer t L1~ L1 to be r tn urder an CS/ !EO
env i r c rr  t.

It is strcr cLy recc ir rrenceo, arc ex~~s tI r  c e b u c c e r  m o c u Le s  f c t t c w  t n i s
recc~m ’rerc at ion, ti-at — ccu les ~ e ~r’~anizec elonc the follow 1r~ tires: 5b

~ocuLes si-cute cc written in a bich Level larguace . arc p re fer ab ly
cr’c th at is av a iLa bl e to more t i - r n cne m achire anc coereting
system erv Ircn~ .nt.

Each mc c ule shculd consist c t  the foltcw irr ç 2 ri -ajar oarts:

A p a r t  ti-at is Irceperdert of ti-c m~rch Ire arc ocerat ing system
that the m ocut e i~ to cur or. This w ouLc ind uce any ccce
written in the high Lev eL Larç uag e that w cutc run recardies s of
wi - at envI ronmen t ~he recite .ere runnir’~ under. 

nor examp le .
an arithmet i c statement In any tanauace Is Like l y to compi le
arc run successfu lly in ary envlron ,r-rt ti -at supocrts the
sc~~ci fic h i ci - Leve l Iencuape.

A cart ti -at Is dependent cn the mach ine arc coeratin-; system
t h a t  the moc u le  Is to run on. This inc lud es any coce that
w cu tc i-av e tc be recocee to run In ~ cif ferert ervlrer’ert .
Fcr exa mp l e , any I/(~ coce ~cuLd most lik e Ly h ave to be
rewritt en 1’ the roruL e were to be run ir -a cifferent
•r vi r crc ert

It- — ourccse of th~~ e reco rrri enna ticrs is t o  try to ~IniiIze the aecunt
of wcr~ reecec to trans p ort the detup çer from crc er’vircnmert tc
arether. Ir ~-rcIt 4 cn, if has “eer fouro that cece orriprlzec at cr ’
t hese  t i r e s  I s eas~ rr to maintain and mod i f y. Sc

7



IL ,~cniI i9l~ Prccrarrre rs ’ Cuice to the Cebucger
renerat Irferma tion

Th e L~ r;uore C’ The Cetui~~er ~~~~ ~eeuecer Foreots

T~ E L4~ C LACt CF Tr- L :~~ u c- r , iR ~~ C C E L G G E P -  FOK ’ATS

T~~E F~~C i - T Eh C 6a

The ne~~uc ge r  ~ ramr ra r  is s p e e if 4 e u  in CML. Fa rse func t ions  arc
se te ct icr rcut Irms . ree~ ed tc augment the grammar, are written In
L 1 ,  a r c  co r’o rr  te the starearrs for pansciun ction s ane selection
routines.

Tt-E 8-’.CIE\C 6b

Th e c e c u g ç i e r  d i s p a t c h e r  (to cc run under T fEX ), the LiP tarcuag e
mc ct L e (tc be  c ur  urcer TEN~~~), the ~.iOV IA L Language irocute (to be
run urcer T~~ Cy ), arc the TH~~X operatinp c.ete’ mocule (also tc H
run urcer TE~ EX~~. are cucrert ly written in 110.

The Int e rna t debuç;er forma t currently confcrms to LiP conventions
icr:

the frvacat-icr of rcutines,

the  r a ss i rg  ef arpuirerts and the returnirc of results,

arc the referencing of oata structures across mocutes.

This cces ro t  rear, however. that a L~ or a n OS~ car rot be written
in a Larr.uace ether than Lit’. ~ Lt~ or an OS~’ car be wr 4tter in
any L a nct aç r as leri ç as all inter —ecc ule coerrunicatl on. aLL cata
structures ti-at will be refererce c by ether mocule s, anc aLt
re fer en cinc c-f r~~ta structures ii e t h e r  moc r .t es .  cor 4 orm to the
cecu ccer formats. i.e. LiP c o n v e n t io n s .

8
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T eneral rf creation
:isratcb lactes
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7

Sirce e~ cb ~ocute Ir the cc~ u-’çer i s eesi~~rec tc ~~, retat 4 vet- ~
sel t—cc rta ir ec arc to be cyr am ica Lty Lcadec arc unlcaeec as neecec . a
m echa n ism i5  reculred for ore rrcou te to ob tain the address Cf a
rcut ire cr cat~ s t r uc t u r e  ir an ot he r mo cule that it reeds to use.
The mec h an Ism acorten is  t n a t  oach nccu te prov 1ces a ~‘xec fcrmatec
oata st ruct u re. c~~LLe c the c l s r a tc t -  t a c te ,  th at  l ives  I ra  f i x e d
place .  E rt r ic - s ir t h is  o~~ta  s t r u c t u re  are ther the aooresses cf
rou t ines  a r c / c r  c~~ta structure s prcvicec b y the eccule (and In some
cases ar ertr y in the cisp atc h tab le may be a cata structure). The
m ean in C c ’ a sp ecific entry i n  a eis catc b table Is rrerefirec . For
ex asple , the fi rst entry 4n trr~ dIsp atc h tab Le for any LU Is the
aecress Cf the Li’s in itializat ion routine. 7a

t rcu t4 re ~hose accress 4 s containtd In a c i s pe t c h  t ab l e ,  i.e. a
r o u t i n e  t h a t  c ray  be calLe c fror a mo t~uLe ether ti-ar th e ore in which
it ph y s 4c atly exists, wi l t be cal le c Cr’ e~~t e r r a 1 rru tire.  ~iril arty ,
a cata structure wi -etc acdress Is  ccrt ainer in a d i spa t c h  t a b le  (C r
whi ch exists as an entry or entries in a ~ i~ oatcb table ) wi ll be
catl ec en  ex terr dt cata structu re. 7b

- ~~~~~ - - —-- - -
‘
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~ acni l iS7~ ~rc~ raeeers ’ r,uice to the Cebue ner
Cen erat Irforme ti on

~ata Ctructures

C..’
~ STRUCTL’~~2 P

There i~ a i-eec f c r  ‘~a t a  s t r uc t u r e s  t hat  car p~ caintairec ancIcr
retcr .rcec by mo re ti-ar ore irocule . Cata structures o’ this tyoe
will be re ’errec to as externa L data structures. In scre simp Le
cases. a ai sc atc i - table entry wi Ll itself he a cata structure end
such cata Stru ctur es wi l l  be catlec si~ pte eata structures. A m oc ute
refere rce s an external cato structure cy ‘inc ire out the accress ct
the data structure from the apc roer iate cisp atob table, or in the
case ci simcte cat~ s t r u c t u r e s  ~y re-ferenc 4nc th~ cispatch t*oLe, Se



1~ ~cr it 197~ ~rc~~rar’rers’ Gu lce t o  t h e  Cetu cger
.,eneral Ir Corwation

Character v ets

C I L R A C T E ~ UTS

Sfrce the debu~ cen is cesigrec to suopcrt a r .ueter ci ciffer ert
larguaces . anc since ircst tanrua ge s oo not use the same character
sets as valid characters in lcer t i fier s, etc., ti-c lnt erpret ami cn c-~strinc ! in p u t by a user cannot be har’cted hy the CC bub rust be
ha rcte c by inoivi4iual L~ s. In crcer tc aaIrt,a~~r scir e consistercy for
users w h i t e cebu g cl rc many Larruace s, the oL lcwi n c arproac h i-as been
a c c c t e c :  qa

Th e CC c c r t a i n s  an e x te r n a l  cata structure , calIco the r~ererIcPurctic r Strin (GF!), that is a 12t character LiP stnirr wl’cse
• accres s is in the CC dis catc h table . Ti-c Iii - character ci this

strirg conte ins a value that recresents ti-c ge”eric functicr for
ascii character coce I.

‘.her a L~ wit h~~s to interpret user Input str in om , the L~ must Icok
up each chara cter ir the u s r  Input stnir~ ~r th e ~t’ $F~ to
ceter n ire the furction of th e user character anc then act
acc crdi rcly . -

I f a L P~ ~ isbes to •ccif y the GFS it MUST use the CC - external
routine whose accress is at offset cccbrs In the C-C’s ci sp at ch
table.

°or cecum ert atlen arc coir irunjcrticr purposes , It is cor~~enIcnt tc
i-ave a cerer ic race tc refer to th e character that is current ly
ser~~’tnc a spec ’i”ic cereric function. li-us , wh ile the specific
ch ar a cter rev Ci-prne , it car sti lt be referrer to ~y its ~erericname , The cereric rare for a character is the ucpercase wore of the
gereric fureti or syrbot i c name. c.;. trie ~erer

4c name for the
character ti-at Is cu rr ently serv ir~ the cerer ic function of ar
accress li st ceLim eter (s e a lc o l onc ha r )  Is ¶ E~~ICCLC ~~C H b ° .

The s y m b c l f c  r~~res  fo r  the  c e r en i c  f uc c t io r  v a L u e s  ~ re ma in t ai rec  in
the  f i l e  ( rs w — r e b uc o e r oc tcef . r l s  arc a re e f I r e~ 

4 r t~~c
Loa cer. Thu s, theSe symbolic vatue~ are  a v a ila b l e  for  al l  eoct . les .
Ti-c ~yetctic races ane the mearlnc o~ ~hese gerer-I c furct ers are as
•ollows ttP’e cebuç~~er oe’autt character , in the abmence o’ use r o r L~
mc citic at ic r, for a ~‘ereric iurct icr w i lt a~ oear urcer the wearing
colu mn cet ’nitec b y a lett arC-Ic b racket C o  a r c  a r icht  a rc L~brack et fotlewec b y a sem ioclor (> ):

:1
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t~- ~~ nIl 197’ P r o ; r a m ’ e r s ’  u 1ce to the C- e b uc c er
Cereral Information

Character ¶ets

çer,ric tunct 4 -n
s y m o c l i c  name ea n inC C 4 character

i -c r m c h e r  t I- Is ci-ar a ct er is a norma l character
t hat  can b e irtererete a 4r any earner
the L~ c h c c s e s

c’t us cba r (.) the user is us inc ti - Is character as
the arith m e tic accit icn operatcr

m inu sch a~r <—> the user is using th4 s cher ac te r  as
the arithmetic subtracticr oper ator

t im esc i - a r <*) the user Is usin~ th is character as the
arit hm et Ic m u l tip l icat i on c~ e r a tor

ciw icec r ar <‘) the user is usin g this character as the

~ nIt i-met ic d f v - i s f c n  o pe rat o r

Lp a r ercba r < )  the user is usin this character as
tre arith m etic Left ;rcupirg charac ter

rpa r e rc h er ~~>; the user is i,sinc this character as
the arith m etic right creu~~inp character

:lcckci -a r <S) the t.ser is usir’: this character as a
b loc k celim eter e.c. t he  strlrc

strinci ’.strirc2
should be interoretco as ~ymb cL string2
in block str irgi It is  the current eLOC KC hA R

4 i e l c c h a r  < .> ;  th e u s e r  4~ us lrr this character to
c~et i r i’t t he  f e lc s  of  a re co r c  If the
current Larcuage coes rot suocort receros.
then t i- i s  c h a r a c t e r  nay he intercreted as
a r o r e e h a r

esca~ ecba r <atteoce cr escape) the user Is using this
c haracter to rear inter p ret the reat character

~s a cfeoucger b uilt in var 4eDte ; e.c.,
E~ CA F~ CH~~ fotlowec by a ‘C (or ‘c) refers
to t h e  bui lt lr  de buc rer  v a r I a b le  w h i c h  ha s
the v alue ci the last øI~~cta yei~ c e l l

12
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1’~ ~~ri1 197~ ~roc ra rnm e rs ’ Pu -’- i- e to th e Debugger
‘~eneral Irfcrwat ion

Character sets

çer er ic ‘urct~~cr -

sy cli c na~ e mear ~~ng  c~~ character I

scacechar (space) the user Is usi n g this c h aracter as
a s~ ace ch aract e r ; ti -c SO~~CECbàR shoule
rcr m a ll y be ln t er~ retec as an entIty
oetim.ter. however, in t i - c eval uat inc ci
accress r~ rce elements, tw c stninos separatec
only by SPA CEChARS si-cub be Interprete~ as
havl r o a FLU~~ChAR between the 2 strlr ’rs

ccmm aCh a r ( ,) the user is usinq this c’~aracter as an
accress r~ rge ce liri eter tc secarate the
t w c  e l em e n t s  c t  cc ’ a u c r e s !  rano e  uncer
norm al circum stances , a Lb will never see
the COM~ A ChLP in user inpu t stn in~~s

sem ic c lcrch a r < ;>; the 115cr Is us in r tfr~~s character to
separate adoress rances w it h ir a~ cress
lists; urcer rorm~*l circu estarces. a LM
wil l, never see the S 1C~~LC~ C i-AR 4n user
i r p u t  s t r i r 2 s

L~~r rcw cho r < >  t i-c  user Is usIn~ t h s s c h a r a c t e r  as
the debuocer assi çnmert charact er urcer
norm al cIrcuostan ce s, a Li- w ill never see
tb - c L~t R R Ch~~ in user ir ru t strires

t e t c i - a r  ~tab)  th e  user  Is usinc th Is  c h a r a c t e r  tc
mean cisplay the cell accressec by the mo st
r e c ent ly  c is~~t ay e c  c e l l;  urcer f lO rCC(
circum stance s, a L~ w i l l rever see the
Tc E ChA R ir user Input stni rr s

:curcch .r (:) the ~ser 
4s usirc — th iS character to

eafl back up to the ~rev i c u s  n i s o L a y e c  ce l l;
uncer nor m al clrcu ncs tarce s. a LM wilt rever
s e e  t he PCti~ CC i4A ~ in user Input stn ir~~s

lf ch a r <Line feec~ th e user is usina this character
to mean ci spl ay the next sriuent ial ce ll;
ureer  ro r ral  c i r cu ,s t e n c es ,  a L~ w i ll  never
se e t he  LFCh.~P ifl us’r irpt. t stn ir’s

13
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~~ A ç r i I  15 7 C  F r c c r a ~~~e rs  r,u4 ce to the Cebugcer
oenerat In formation

Character sets

çereric furcticr
sy rt c l ic name me anin g o~ ci-cracter I

u carrc w crar (
~
) the user is usino tb~~s cha racter to

rean aisotay the previous seouent iaL cell;
urcer normal circum stanc es, a LM will never
see the UF.~R R C W C i - a R  in user input strin s

p stas b cnar (\> the user Is usinc this character to wear
clspla y £r accress List ir stein, uior~e
urcer norm al circumstances, a L?f will never
see t he ~~LASb Cb~~ in user inrut strings

ecu al c i -a r <:> t h e  user is using this character to mean
o isptay the vaLue of the irput address list ;
un der norma l circuastar ce~~, a L~ w i l t  n e v e r
se e the (~ tj~ LC HAR in user Input str4ncs

ex cire rkc ha r <!> ; the user is using th 4 s c haracter to wear
o~ spIa y cells as ascii values; under normal
c ircunstarces, a LM wi lL rever see the
EXCM M RKCNAP in user input string s

tsoue recl’er <t); the user 4s usir- this character to
me an di so t a y an ae c re ss l I s t  rume r fc n l t y
urcer norm al circum stances, a LM wiL l, neve r
see the L~ QUA RCCbAP in user input strfrcs

c’rar schar (?); the user is using ti- I s character to
near tell where symbols In an acaress l1 st
are cefirec under normal circunstances . e
LM w I L L  never see the C MaPK C I-~ R i n  user
input strings

rs c u e re c ha r  (
~~>; the user is usin- ~ t b 4 s c h a r a c t e r  to
sear displ ay an ac~ res s li st as r e co ra s ;
urcer rormat circumstance s , a U4 wiLL never
see the ~!CU4FEChaR in user inp ut str 4rQs

sl as i-cher (/> the user is usi n— this character to
m ea n  iiscta y an codress t 4 st  sym bclica lt y
urcer norm al circum sta”ces, a LM wil t rever
see the £Lt ,Si-CHtR in user Input s!rincs

-----
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) F~ . c n I L  197C ~‘rc : ra ~~~ e rs~ SuIce  tc the Cebuc~ er
-~eneral Information

A r 1c re s s  LIsts

.~CCR ~~55 L I~~T5

_
~~~CUSSI C~ ICa

Sn accr~~ss li st is ti-c basic earner in whic h a user refers to
etem e rts in the .tar~ et process. ~asicalLy. an address List Is
co’ccs ec ~f one or cre aecress rarc.~~ arc an acdress rarce
con sists o~ crc or two addr .ss range el ,ents ( A ~~(s ) .

(T he ch aracter ti-at term Inates an accress LIst, while it way
‘ccity the functional use of the acoress LIst, is m t  a cart at
the acd re ss  List  i t se l f .)

Cue to the wide variety of syntacic at and semant Ic~~ rules ci
ci ’terert tam ~ uaqes for express ion evaluat icr, it is not ;csslbte
f~~r the ~D tc evaluate address rançes. Thu s mary LU exter naL
rcu tfre t t.~fre as r~ ut the acoresses o~ the 2 L~~ strin .~s that
co~ pcsc an acdress range arc it is the res o crsi zill t y of the L~ to
ejatua te tie A P I s .

i-cwa~ er, each L~ is exoectec tc Obey certair debugger standards in
the eva luation c~ the AqEs :

a lL char a cter s must he checked to cetern ire what aenenic
funrt lor they are currently serving (se~ the above ciscussior
cr characte r sets),

cef cre evatuatin c an inalv i cuaL APE , t~ e U~ must caLl the CD
ext err al rout4ne whose acoress is at offset ~~ccca In the CC’s
cispa tch table to octerm ine the gross type of the address rcrae
it i-as receivec,

Tb~ fnil ow ir o are the symb o lic nam es (avaILable to L~ s since
the o e fj n i t i~~ns are a pa r t  o’ the oeb lgger  loane r )  arc the
meani ngs ci the g ross aco ress  range t y c e s :

~iI l  —

th4 s is an ill eC -aL accress rance

c m ew —

thi s accress range refers to celLs 1n the adoress
spt.c e of the tar get process

- 
i~
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1- ~~r iL  197~ 
o rc r ra ~~.er s 4  Cu 4 ce te the C.buvcer

DeneraL Information
A ce ress Lists

c f r a  —

this aecress rarge refers tc stack fr am es that refL e ct
th e tar~ et ‘rocess’ current L a rç u a q e state ten stack
o r i e n t e d  Len~ uages

ctcr —

t i--i s accress rarc~e refers to the forma l para meter s of
a rrcc e cur e in a orceecural oriertec Language

ce~,t —

t i - i s accress range refers t o  the cetche$rases for a
proceoure in a crocecurat orientea lanauage that
suoperts exceo ticnal clauses CC~ TCHP HRA ~ Cs ir L1o; CN
CO~-~ ITIC hs in P11)

osig —

— t h i s  a c c r es s  ra rge r e f e r s  to t i - c si gn a L status cf the
tar~ et p rocess

ca c r —

this aecress range refers to the mem ory ut4tizoticr of
the ~odress space C f the target orocess (e.g. a TE~ CX
~~E C MF~~STLT co rmanc )

if a sp ecif Ic arcss type 1s rot suppcrtec by a specific IP, it
‘ust generate the aup rocriate error return rather then
irte rp retin ~ the APE in some other manner .

A C R ~~S~ LIST TE RM I’A TO PS lOb

The user may term inate an accress List with a number of cifferert
characters . ceperding en which command he is soecifyino . The
t .erriretlnc character is ~4C~T a part of the adaress List, crc is
p assec Sc ti-c DC. by ti-c Cl.!, as a separate araument. The
stri po ir s c-’f of the term irat iro character it handled by the
se le ct ie r rcutlres . The feltow inc are the ceneric characters,
w i t h  the i r  reaninc,  that  may be usec to tereInete various eccress
List s :

-;
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~~~. ~~r~~t 157~ °ro-- :ranmers ’ ~u 4 ce t- ’ the Ceb uc er
~eneraL Ir-irreation

4~~cress Lists

~ .n~~ r f c  c h a r a c t e r
t e r ~r I r at c r

L ;RRC~ C1- .~R ~~ter eacn lire of th e aecress list is
cIsplaye c, t~~e user dishes to assign a new
va lue to the just aisot ayec ertity

~~LA ~~b C i - A P  the user w i p i - e s  to  see the add ress  Lis t
iisp tayec in strfn~ mode

~C L A L C b A P  the user wishes t o  hav e  t he  va lue  ef the input
a c c r e s s  list n i s p laye c  to i- in

E~ C:’~~R~ CbAP the user wIshe s to see t~- e acoress List
ciso laye c in ascii moce

L5Cl~~RECb~ R the user ~isi-es to See ti -a adrr ess List
-~- (s ptayec  in num er i c  mccc

the user wishes to flnc out where the symbols in
the  e n te rec  a cd ress  L is t  are ce f ired

~!Ct tR E C i -AFt the user wishes to see ti- c er~ ress list

~ i s p La y eo  in reecr e moo e

!LL~~I~CPlA P the user wis hes to see the adcress List
cI~ p (ayec in s’~m eoti c moc~

17
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:~ ..cril 197~ P r o — r a n r e r s ’ ‘~uice tc the etugcer

~eneral Im tc rs at ion

~:or.ss L ists

FC’~’~ L !Ft ~~iT ICN - inc

A C P L I S T  :: ~Cl~~4 ’ G~ C ~~V IC DL CN C i -AR ADQLI!T :
A O S R L ~~GE :: R~~~CE / ~tJILTP : / REC’~~CS~ EC -

EU !L1I~ := FR~~”E / PfR ~~M / 5IGhA L / CA TCh / PEM ~ PLIST
PLI~~T :: ECCA P~ Ci-LR (‘Z / ‘:)
UE~

# E5C~~~ CbA ~ (‘M / ‘m )
C A T C h  :: C!CA P~ C P A P  I’ I ‘c)
5Ic•~~L :: E~ CA PEChA -~ (‘S / ‘ s )
PAPA? ~ : ~gC~ FZC i-A R (‘F / ‘ r )
FRAM E :: FS°EC r co~r’*c~*ø FSPLC ~FSP EC :: IF / F’~ / FO / FT / FE
Fl :: EECA PECb4 ° (~~ / 1 4 )

E S C A P ~~CHL~ (‘F / ‘f )  (‘~ I ‘ — )  C ~UM!ER ~FC :: E S C A P E C h A P  (~~F / ‘f )  ( ‘C / ‘r)
FT :: CA °!CWt. P (‘F / ‘1) (‘1 / ‘t)
FE : E 2 C A ~~EC hA F ( ‘F / ‘f )  (‘B / ‘b)
PECCPDSPCC := ~X F P I S SI C~ FIELDCb AP (XP~ !SSICi-a A \ C • E :: ~~FP~~SS!C h C CCS’P4CfrA~ £XPRES5IOJ~J
EX PRESSI C~ := T~ FM C OP~ RA T rR !XPPESSIN~ ~
TER~ := ICE NT / LPAR~ P~C P4AR T~~ P R~ A REP~Ci-ARCPER AT CR :~ PLUSCbAR / M !NU~ CH~ R / T MESCI4~~ / CIV ICE CHA R I
5 PA C ECi-~~I~ICC~ T := SLC)U I~.T / SMPLI D~~T / MJMBCR / BLT ~ T R M
ELC~~IClYT :: SMPL lC~:T ELOCKC P’AR SMP LICNT
$MP L ICI¼ T ::

a strinc cc—:cseo of va t - i c icentif ier characters for the
cur rent Lan-’uage

E L T ~’.1PM := EL / ?Q / EA
EL E~~C A P E C i -- AR (‘1 / ‘1)
B; :: E~ C A r E C b A P  ( ‘C  / ‘e)
ES :: tSCA PEChS~ ( ‘ ~ / ‘a)
~Ul’?FR a str lrq c f  c i c i t e  in the current inrut mccc reel,
S~~~ICCL \CI- L~ ::

the char3cter curr entLy Ser~~fmr the neneric ‘u n c t iar c 4
s e i v i c c L c r c h e r

CC~~V~ CbI P
the  c P a r nc t ~~r c u r r e r t l y  serv l n’  the generic function of
cc ir a c ha r

~I~~LC C b * P  :=
the c h a r c c t c r  cu r ren tLy  ser v ing the ~ene r ic  funct ion c f
1.1 c char

E!CFAE C i-A R ::
t i--c c h a r a c t e r  cu r ren t l y  serv ing  the rener c function ci
escr aech~ir

18
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~ E ~r r I L  i97~ Pr ra~r”er s ’ ~uire t o t h e  ebu ccer
Der-er at 1n~~,r,ation

~a c r e s s  L is t s

t i - c  c h a r a c t e r  c u r r e n t l y  se r~~
1r~ the ~e n e c i c  fun~ tior c~scac cci - a r

LP~ PE~.CbAR
t i - e  character curr ently -ie rv ing the gener 4 c ‘unct ion ci
tpar p rc i-~~r

the cha racter curre n t ly serv 4rç the ~erer 1c functi or c f
rpa r e rel-a r

FL LSCi - AS ::
ti-c char a cter curre ntly serv 4ng the generic function of
p tusc i-ar

yI\ L~ Cba R
the character currently serv ing the gen eric function ci
~ Inu- ’char

T I 4EE C b a P
ti-c char a cter currently rervinc the ~er.r ric function ci
t4 mesch ~~r

CIVICE C i -AR ::
the c h aracter curr ertly cervin~ the ce n e r i c  f unct ion of
c i v icec h ar

S E M 4 M T Z C S

S~~a C E C .b~ Fs sh o t - I c  be ignorec e x c e pt  in the ev a l u a t i o n  c t  an

~XP~ E SS 1 C~ cr .~tter the P. / ‘— In an F~

crc or — crc oCa C:C~~ ?s seraretinc TF.~~Ms cf an EXPPCSSICh wil t
uc us e c  tc r ea n  a c c~~t i om  unless the ~P~ CECHA Q s are ao5acert to
ar a ri ti- re t i r  o O e r a *Or ,  ~c t he  ri~~i- t of  ~ LP~ REr-i CwAP. cr to the
l ef t  ci ~‘

E X ° R E F C i C ~~O s i - c ub  ~e evelua tea in a left tc nj c h t ,  -

r c r — b I e r a r c b I c ~- l  c r~ er. M cwv v e r , eva (ui4ticr car be enc ifie c ~~v
tn— use ci LF C)-~. s  and °F~~~E~~Ct-~ Rs .

LI.CT ~ D C A P F C i - A F  ( ‘Z  / ‘2 )

use c os ~ srcrthamd nctat •ion to be ecu lva tent to the p revious ly
t~.pec in accress li st

:: E~~C~~F~~Cb~~ I’” / ‘m)

usco to ~i-o~ the uti lizat Ion ~f tr.e acoress space 0~ t~~e ter cet
rcce as

— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - 
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I~ ~r r I L  157’~ ~rc~~ramme rs ’ 3uice to the Cebucger
enerat Infereatlnn

Aco ress Lists

Ci~T C i -  :: E~~C~~P~~C i - A C  ( ‘ C  / c)

~.aec to S i - O w  the catc ’-phrases icr tne curren t frame .

~~ C~ F~~CbA ~ ( ‘ S  / ‘s)

usec  tc show  the siç.nal. s t a t u s  0 ’ the prccess.

:: Esc~°ECbA ~ c ’ P  / ‘C )

us ec to ti-ow the for aL carareters o t the current fr~ ee

FF :: E~~CA P E C H A ~ ( ‘F  / f )

c~ r e f e r s  to  the  c u r r e n t  trace, the current trace is the most
r e cently c i s rl~ yec f rame or the trace cn the too of ti-. s t a c k
a f t e r  t i- c dehug~~er corteyt is estab tishec (via hittin g a
s r e e frpo l rt  or s t a r t i ng  t c  dehug a ta rge t  p r o c e s s ) .

FC C A P C C h~ F ( ‘ F  / ‘f )  ( ‘C / ‘o)

user to show the owrer fram e of the current frame; the cwrer of
a p r o c e c u r e  4 s i t s  caller; t he o w ne r  of a c o rau t ine i s  th e
rcut 4 re that d c  the operport to the corcutire.

FT E SCA °ECb~.P (‘F / ‘f) ‘‘1 / ‘t)

t a c o  to ~bow the top f ra r e  an the s t a c k

:: EE CA P~ Cb~ F (‘F  / ‘f) (‘~ / ‘bi

usec  to show the ~c t t o m  ‘rare cr ti-c stack

E 5 C A P C C h ~~ (‘F / f )  I’. / ‘—  t ~.UPEER ~

ii ~~~~~~ is rot sp ecifiec it cefaults tc i: no ~PA CEChA Rs cay

~rc c ,c e  - UhEFF -  ~UM ( EP , s c e c i ’ ie s  the nurLer ci f r a m es t o mov e
r e l a t i v e  to t~ e current t ra re  e,o. 4f  ‘! i s t he c u r r e n t
!5CFL~ CbA P, arc ‘, is the cur rent  Cn ’ PAC PAP,  the FRAI4E : ‘sft,
!-f—2’ woi~Lø cisp lay the -trace on the top ci the stack , arc the
n ext two fram es tcwarcs ti--c bc t t c m  o f  the stack in the ccrtrct
threac.

20
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~~ t~~ri1 1975 P r c r r a m r r e r s ’ ( u lce  tc t he  Cebu çge r
Gener al !n ’crma tion

.~c c r e s s  L is t s

C C ~~-~~C E~~~P~~~~~I I - . F I ~~LDC h~ R P~~~~ S I C r ~

~E C C P ~~S~~FC ~s usrc to  r e c r e s e r t  a f i e l d  e s r ec i i l e c  by the
s e c c r c  Z ” F R~~~~ I~~~ ) c ’ t~~e r ,co r c  j ns a n c e  a t  the a d d r e s s
sp ec1 t 4~~ o~ the  t’rst FPE5SI ~~- ; e.g. It nerlco is the
c u r r a r t  ~I~~L C h ~~fl , then the ~[ C c P ~~S PEc :  ‘r ec . f l c f ’ r e- t e n s  to
‘ i e t c  “ t l~~” c t  t re  r .cor r  i r ’ s t a r ce  d t  a~~cress ‘rcc ’.

EL C’(I ’rr :: £ MPL1D r ~L D C ~ C~-~.R ~“PLI~~?~T

~LC~- 1 C N T  is usec to re fe r  te the ( I c - c a l )  syo~ cl ‘s c e c i f le c  by
t he  sec c~ c 5’FLIZr.T ) in the cl ock (or f i l e )  sp eci fiec by the
f i r s t  S~~°LI ’ T  e .c . It ‘~1 it t~~e c u r r e nt  ELC C ~ C~~~~, t i-er  the
S L C ~~ICN1 : “f l~~s f 4 L e v ” w o u l c  re f e r  to the  symu o L ‘~ tiL e v ’ In
f I le ‘f t  “.

EL E~~CA ~~EC ( ‘L  / ‘I)

t i - I s  e n t i t y  ~~ s the v a l u e  o~ t he  c a s t  recent ly ccwol~ t~~Ly
e v a l u a t . z  ~~~~~~~~~~~~

:: E 5 C A P ~~Cb ~~ ( ‘ D  / ‘ c)

t h i s  c rt ~~ty  ~~~ t h e  v a L~~o c~ th. c o s t  r e c e n t l y  c 4 s p t a y e c  ce l l

E~ CAF ~ Cb4~ ( ‘ ,~. I ‘a)

t i- i s  e n t i t y  ras  the va lu e  o~ t h e  a o c r e s s  cf  t~~e — c s t  r e c e r t t y
c i s r ( a v e r  c E L l



— 

- - -  

- 

~~~~~~~~~~

_ 

_

_____

~
_______ _

7•.
__
~
_ 

~~~~~~~~ ----—- --—-—~~~~ ——— ------

~~~~~~~~~~~~
-— ‘—

~~~~~~~~~~~~~ _____

1~ L~~rit j~~7c °rc— r a-~ ers ’ cu1~ e t o  t he  ret uceer
Seneral Tr ’crcat ion

Cer ui~c ’er  ~Ice ~~te Struct u res

.E~ UCGE~ ~.!CE ~~~~ ST~ LCTUR~~ 11

V ary ex terr al rcut ines tn the Lancuace itocfute rust m airta ir certain
c~.ta struct ure s in the C m cOtjtC. They cc t i - i s  e i t h e r  by cat t’r g
rout ir’ s ir the c i s r a t c h e r  ( t b rC u~ b t he DC’ s c~~s c a t c h  t a b l e)  or  by
a~ n ip u Lz tir g the øate structures cirect ty (once again, howe ver, the
bo caticr of the cata structure i~ cbtai nec thrcucb the CD’s cispatch
tab le) .  It is the r e sc o ns i b i L i t y  c t  lancuage eccule external
routines tc se~ tb~~t th e to ll owiri n cata stru ctures are kect current: h a

L ST~ CIS — t h is is a am pLe cata structure w hich consists of crc
ceL l in the ~.C r.i spa tch tab le w h ic h conta ’ns the nost recentLy
c isota ye c value

(t he  user  r e . r e s e n t s  th i s  va lue  by e r te r ’rg ~~~~~~~~~~~~
L S T S .~CQ 

— ti-is is a siirol e ceta structur e w h ich consists c-f crc
cel l in thc ~C cispa tch table w i - ic h conta4”s the value nf the cst
recertt y evatuatec aecress rance elem ent

- ( t h e  u se r  re~~re se nt s  th is  value by e nte r ’rg E ! C A F E C h A P — L )

L S T A C I S  — this i~ a c a t a  s t r u c t u r e  c o n ta f n i r ç  t i-c accresse s ci t h e
Last r cfsalayec ceLls

(r is ct~rrert Ly set to ~ )

( t a n p u a re  mocu Le  r o ut4 nes sa 4ntaln t h i s  c a t a  s t r u c t u r e  by usin~’the CC ex terr a t rcut lre whos e accr ess is at offset ccerrc in
t he  CC ’ s c l s c a t c i -  t a b l e )

( t h e  user rc~~reserts th i s v a l u e  ~y erter 4rc 5SCA FECH~ P— ~~)

22
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j~ ~~r 4l 197w Prc ~~ra w e r s ’ r,ufre te the Cebu ccer
‘~ene ra L i r f c r s a t i c n

Ircu t/~ utri jt “ccc ~ecrrcs

L’~~UT / CLI PLT M (~~~~ CCC FCS 12

“an y ex t err at rru t lr et take a~ ar u erts t~ e accr ep s o ‘i- C c ur re r t
irput or output  me ce  r eco rns .  -These r e c o r os  t Ic  at t he i - c a r t  cf  t i -c
Cec uq~’er arc are useo  tc r ove r r  t h e  way  In.Cut 1roc a user  ~s
i n t e r e r e t e c  anr t i-c  w a y  outc ut  4 s ic r e at t ec .  12a

The CC actu a lLy rairta ins a per ’rarert input m ode reccrd are a
current 4nput mc cc recore, ~na a cerranent am a current output
mccc recera. ~~ fore callin- ~ or’ v Li- or (

~~M rou t ines ,  the CC wi l t
set u5 the current input ant outcut more reccrds basea or th eir —

res p ecti v e pe rm arert vdLues and any current m o d ifiers sp ec -i flec by
t i- c  user  fo r  the cur ren t  co r’a r.c .

There  e x i s t  user  co em an o s  to e x a c i r e  a rc  moc 4fy the ~ersarertv a L u e s  c t  t he s e  re c c rc s .

-9oth the ¶rpu t ano cutput ~ooe reccrc s are aebureer ferrattec
r~ ccr~ s, ore w hat fcllcws is it-c L1C ~eclarat icr s ~cr these reccrc s
arc an en clanatior c f  the p css ibL e values am nearing c-f the
in civi cu aL ielcs . 12b

t a lL the fclt owirg syrhc Lic cef inition s are a cart of the debugger
toacer and are thus available te all L~~s.)

r~ r I~.FLT bCC E RECCI ~C 12c

(m ecca ) RCCC RC
li -lan cE 2 :.
l c L a r c t2~~,i rat ixC~~),it ,ccett ,
4ty t~~sizet6
r r a met r- c s C

rcss lt le
v c~tu es

ib( err ti- is t-t e lc sc- ecit 4 es w i - .at the curr.nt i - i n—  level
t ancuace tcr Incut is i .r . ~~ the curr~ rt leve l
o f L -~rgua~ e Ir use (.~~ c~~ec i f I e d  f- y i c t a r g )  is
i - I c h~~anuu- ,ce , t i - e r  use r ircut  s i - o t t o  ~e
c o r s i c e r e r  to  cc r ’onm to the sema r t l c a t  a rc
sy n ta e 4 c a t  ru les of t ’ I s  i- i c r  L e v e l  bo rcua ge

::_~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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!~ ~c r 1l 1°7’ F rc r ra r ’ mer s ’ Gu lce to the Ce buççer
er rat !r4orratior

Irtu t /’utput “ode ~ecards

‘css 4-
~Le

value p treanirc

4hbe r - ‘•lC the currert i-4at’ LeveL lerçuaçe
in use is Lt~

r o bo t  the c u r r e n t  ni~ h Level Lar~ uaçe
In use is CO~ CL

ycrt rar tre curre rt h i gh level lar cu a ce
in use is FDRTR &~

bcpt the currert bich LeveL bar~ uag e
in use is EC PL

the currert b4 çh Level  L arç uace
in use is PL1

~cviaL tne currert bfch Level targuace
in use is ~O V !~ L

‘clan ; ti - is fielr s~~ecif 1es what Level o’ lançuace
should be user  icr the jn4 er~~retation cf

= us er ‘n o u~

Icta rc m achine the curre rt Level of lanpuage in
use i s m a c h i n e  tançuaçe

th e curr ert level of Language in
use is assembly lancuage

bIrh L~~nqucr.e ‘he c u r r e r t  Leve l of langu age in
use ‘a the current hich Lev el
lenauage

j  rue ’,er i LL numeric irput si-cute be
interoretec as beieg ~u mb e ns in
the  5 - n s e  arecliled by t’is field

l tr ~~rc t h is  t id e s c e e i f ’ es ~ht t  th, current inout
nac’e is

i t _
~ce tecurlanc user - irout s”ruL~ be

irte rrretec LecorCior to the
c’jrra— t l~ r,uaçe s-ec lfira tfo rs
of  f’et o s  id -nrc an’~ ~bLa rg
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~.t r-’ t j 5 7 C  C rr~~r a_ r . . r~~ I ‘~‘ - ~ce to ~~~ ‘ei-uccer
~ere rnt Tnfcr ,etjon

~r ’ u t / ~~u t ) u t  “ccc ~eccrds

c~ s ‘tIe
4 ie lc  v~~Lues ‘eaniro

t~~~s cii us~~r Irput si-cub bø
Irter~~rm t~ c as - i sc ii vnl ues

t p ~~x~~it user ir-~’u f  s i - c u t.c be
i ’t er~~retrc as s1x~ it vaL ues

t . ~ c 2 O t r ~~r ~rz-t. t s i - - ou to  be
i~ teP’r,ttc ~~ r-n r,4x ~~~“ v~~L u es

t 7 f b c ~~t user input  s i- ru le .  be
jrt e—~~ret- ,c as ficat lnc
cint ru shers

tir cyte user Ir~ ut si- cub e se
irt errret ec as succe ssive
~vtes , with e :cb b yte h C~~~4 fl~~ C

~ytesize a S  s re c i f i e o  by
ihytesize

a nuircer cytesi ze tc use I’ t h e  current
ir~- ut  m o c c  is t raby te

i r r e m e  — — — cu r rent l y  unusee

25
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1€ 4~~rf t  197~ 
0 r o - r a , r re r s ’  G ui e e  to the Cebuccer

~eneraL Inform ation
Tr cut /Cut~ ut Mccc Records

Ti-E O LT PLJ T “~ CE R (CCRC 120

(c utlv cce ) -~ECO~ C
c bta rc (~ :,
cclarct2 ,
c r a c ia CS ,
ctwc ceC 5 :,
ctytesizet 6],
os y’eacrt 1],
c rra iv etA CC PtSS );

po ssibl e
fie lc vaLues m ean ing

cbLar ~ this fiete sp ecifies what the current hic h Level
Lan g~ ape icr cutcut is; i.e. if the current
Level of Lanc’uage in use tea specifieo by
ocbanc ) is hjchtancuoee , then output sboutc be
fcrniatte ’ to conform to the syntac icat and
seirantica b rules of ti-Is bf;I- Level Larguaçe

ebLa rC 110 the currert high level Larçuaçe
i n use i s L1 C

rebel the current hich l eveL Largue~ e
in use is COECL

fortra n the currert high level Larcuap e
in use is FCRT RA h

t-cpL tre rurrert hich Level Larpua~ e
in use is ~CPL

p1 1 the current blch LeveL Largua~ e
i n us~ i s PLI

~uv ial the currert hich LeveL Larguace
in use Is JOV IAL

cc t ar c t i - is fie tc scecifies what Level of Languace
shcu lo be user, for the fcrma t t in ~ of eutnut

ccL ar r s chli e the curre nt leve L of Lancu age in
use is  i rschin. La rg uaç e

26
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.~rr t l l97c ~r ,-ra-e ers ‘~u1~ e t’~ th e ebuceer
‘:eneraL Ir frnir at 4 on

Ir~ ut ’f ut~~ut ~coe R C C C r t I S

c,ssibte
fl ’tc ‘,~~L uCs

~sserbly t’e ,‘urrert LA v el 0~ (a rc u ace in
uOC 10 asseabLy Larauage

w ieP . L~~rcuace  tw e c u r r e n t  t r ve l  of ler r çuag e in
i~se it ti - c current Mci-
ba wd ba r c ua ge

crec 4v a number alt nu ;nenic cutout should be
foreattec as rumbe rs in the base
s c e c i t i e a  by th i s  t id e

ctm oc e ti-is fielc scecifies wi -at the current cut;ut
mccc is

ctircce t-scurleng user cut nu t si-cut e be formatted

~ccor c
4n: to the current

lancuale spec i ficat icr s o f
f ie Lcs o c t a n g  anc o htanc

t,ascii user output si-cute be lor rr att ed
as ascii %alues

t rs i xh it  user cu tou t  should he form atted

~~ slx~~it values

tsrncbC user outpu t shoute b. formatte d
c C rarfx ~C values

tr ’ftca t user cut~~ut s i- cub be form attec
as ftca tirc po int numbers

h rt~yt, user out~~ut sb oulc be forcatted
as  s u c c e ss i v e  b yt e s .  w i t h  e a c h
by t e  havi rn  a by t C s iz e  as
saeclfiec by tDyt~~Si~~e

tenuecric user cutout snouLe be for— atte d
num erica ll y as nurbers in t i- c
b~’se soe c lf i e c  by ora .’ ix

t stri n-i user cut —u t s~-etjLc ic f c r ’et t r c
stninos ccrfor ’ino ‘0 st r inc
cata typ es 0 ’ the curr ent bic h
level  L a r : i a c e
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1c ~c r i t  1~~7c Prec ra , ,ae rs ’ ~u~ i’, to t i- c  ~e tuc re r
~enera L 1rfcnirat i~~n

Ir’out /C.utnut ‘
~o~:e ~eccrr~s

rcssi : be

~‘ieLe values

tirrecor d user cuto ut s~ cul -~ be fcr’attec
as inst ances c4 the reccrc,
mac cc by the strin~ OeIntcc t
o~ o r n ame q  cc n lnrc 4n~ to r ec c rd
cata type s of tne current McI’
level Lancua ge

teti st user output shoutc oc foem aitm o
as Lists ccn fcrm irc tc list
tate tyoe~ o’ the current hi C i - -

- l ’vel  L an~ uace

t — a r r a y  user  c u t put  s hcu lc  be fcrma tt cc
as array s car fomn inc to irr ey
cuta types of t h e  current bi i-
L~ ve( Larç u ace

t mec ua L  th is  cut~~~t coe means tc tell
ti-c user the rum enic valu e cm
input ad r re s s  L i s t s

t~rcue stior this cut :ut ~cde me ans  t o t e ll
ti--c user 4n w h ich bbo c~ ~r irrut
sy” bc l (as pa rt o’ on e’~c ress
List ) Is cefired

cty t es ize ~ ru ’~ er o vte siza tc use  if the cur r ent
cutput mc c c is tnby tm

c a y m a c r  ~CCLt~~tI if t r is  f iel.r is T~- U~~. t i - er
r i so l~-y s c e r e s s e s  as a çy~~~et

- p lus  err c 4 f s e t  ( a s  s i s c u s s e c
e t s e~~r- er e ~~; I’ t i- I c  ‘‘nbc is
FA L~~~, t i- • r  di s~~l~~y ~ccrfsSet

num eric a lly

crr a ne accress the L1~ st r l r  poInter  ‘c by
t ’ls fietc is th e - ra— c m ’ ti-- c
reeo r r  c e s c r i c t o r  tm be usec
if the cu r ren t  output Cc e is
t o r e c o r d
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2.neral  In fcrsat ’on
Cc rcut’res

CCRCLTP~~~ 1!

~~~~ c ’ the rou tir ’ø s user ir v~~nio us r ccu la s are ccroutlnes (as
oc-scsec tc ~r c c e c u rc s ) .  ~Ll ccroutines ccnlor’ to cebu~ acr
starcercs . i.e. L 1~ stardaros, w ith respect to  in v c c a tio n.  a rrule r t
eassinc arc r .cult returnin o, anO cener at fIo~. control. Ir accitlcn
tc these cebuccer icr-rats, iros: exter n al ccrcutin es cnr 4or,r to the
f c b b c . i r g  us a c e  c c r v e n t - t o r s  3 3a

hher t h e y  are  CF ~ ’ IPCR T eO t h e y  are  p a s s e c  so m e (Cr no) arcum erts
t i - ra t  rerair i  v a b i c  f c r  t o n s  i ns tance  of the ccroutin c

The F C P T  ~\TRY cece for a c :routlrr e ccc’s som e irlt i-rtiza t icr coce
(e. c .  c ce n l rc  r t  o the r  o o r t s )  t i- - a t  is v a t ’ c for this in stance c-f
the ccrcut ir e arc t rerr aces its LXII PC~~L L ;

~ro e r~ u-ent c are returreG tc th e ownin .- routine in ~he !XIT PCALL

The results s~ eci fie c in ti -c exI T PCALL (Cr a term inat lrr c PCALL )
chr ase b ec ome the arguoerts for the first (Cr nTi- ) ‘cycL e of the
Co rc u tir e

t~ cy cb e is ccrrside rec tc start after the CXII PC~ LL cr  after
the FC~ LL t~ at ter m inates a cycle; a cycle is consicerec to
term inate wi-er the coroutin e ( C r  Scm- c r o u t i n e  on t h e
ccrc u t ir e ’s behalf ) dces a PCftLL to ti-e ccroutir r e’s owner w i t h
the first argum ent returnee b e ir -~ 0.)

L s u a l Ly ,  one ~~4 the arc ’ ur re r ts  icr a c o r o u t i r e  is  t r e  adcress of an
cu tc u . t st nl r ç to ce fille d in wi th one line Cf In form ation icr the

The ccr cu tir m w rites ti - is - output str in -- ~.ith one lire of
inf o rm ation one ti -err °C~ LLs ~ts owner.

Th e va lue of the fi rst ar cume nt in th is retur rr irr~- PC3LL 4 ç
Irterp rete c in the foL t cwi n c m anner:

TI t r — e virtue is ç r e at e r  than 0. then the out~~ut s t n i nc
si- cut e ha v C  a carn1a r~e— retu rr tin.feec s.cuer’ce appercec to
it arc  the n It s i - ou bc  be rresente~ tc th~ user ; th e
ccrout ine i-as not com : le te c  a c y c l e  y e t  a rc  e x p e c t s  tc he
FC~ LL eo ~cain (W Ith re new ar :urrrerts) to continue its
ct- eration . Ti-Is type ~~ return wilL te caLLer a cos itiv e
rcturf.

II tP’~ v-~lue 
I s Le ss tI~an Gi  t i-er the cut;ut str irc si-cu b
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1E a p r i L  197 F r o r r a — r r e r s ’ ~ uiee ‘o the Cebuçeer

~en,r,L Inferwa t ion
C or eut  f ree

i - av e a crate, fobu cwec by trr e assien—e rt operator chara cter .
‘cbL r.ec -y sever al s aces, aopencec to it anc ti-er 4t
sncu (c oc cresente c t -c the user : the ecroutine has not
c c m p t e t e ”  a c y c Le yet anc e s c e c t s  to be PCALLed aca4n to
conti n ue its epe rat ior ; however, in ti-is case. the cereut ine
usually nic ect s i-n qet 2 new argum ents returnen as resuLt s
o -~ t i - is PC:LL. This typ e of return w 1L t be caLIco a
rec ati ve return .

These 2 ne. ar~ unrerts usua lly ccns~ st of the aceress ef a
(~~otertiaL Ly MiLL ) new vaLue strirc (or F~ L~ E if the user
d ic not specif y a ne w value ), arc t i-e acdress of a
current input mooc record to be usec to Interp ret the rev
value stnine . -

1’ the v~~Lue is ecual to C, then ti-c Ce rn ut in e h1~ cc’pL eted
a cycle ; i-f the eutput stn ino has a ncr— zero Len th, then it
( t he  cu tout  s t r i nç )  is c c r s icereo to con ta in  an e r rc r
—esso~ e to be presentm c to the user. At ti-is tine, the
ecro utinc is reacy to accept new arcum erits to start a r e v
cycLe. Ti - is tyce c-f return will be catte c a termi rratirq
re t u r r  or  a C return .
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l~ ~cr~~l 191r c’ r o - r a r r r e r c ’ G u i c e  tc the ebuc cer

~eneraL 1 ’ crm ation
re r e re t i n c  ~o ou L e s  ~rc Tl-’e e hucger  L c a c e r

~:i-c~- uTI’C I~0 [LLE~ a’ TI’~ C C~~LiGC~~ . L r L C C ~ j 4

Toe fcLLc v 4rg :iscuss ’cr 4 s s r .c if i c  f c r  ~e renat i no  ec c u t e s  øeslcrec
tn rur u rce r ~~~~~~~~ however, the or i rci p le s irv o lv ed are the saiP e
re sercbe ss cl what cp er atlrc Syste m th e ~C w i l t  cc run uncer. j a a

8ac~ erc eccu le s are I~ \EX !SAV~ files that are 2ElMteo at the
app ro p riate ti e. 14~—

The basic secuerce of events tc qererate a cocuLe is (TENEY EXE C
comia nc s are ir uprer case~~ 14c

CCI ti-c cec-ugger boac-e r

RE Ftr T CR thc ceeu~ Ce-r Lcader

~ive ti-c ~etug- ’er Loacer cc rrr ar r Sc start bc o din g at the aecress
aporcpn iate ton the m ’ocule be irc cerer~~tec

(oac toe re iccatab be b inary (nd ) files that com prise the ,rccu le
teir r çererotec

term inate Lcadir r

if ceefred , enter TF~~CX COT on~ ner form any cre—s avirc
ini ti allz ati cn ~asire~~, e.~~. savin c ti-c sy’rhcL table po irter In
the cispatch table ten the m odul e

5S~~J( tre orcpm r caces for ti-c m odu Le or the apo ro on iat ely ran -cc
f l le

The decIaq ger Lcader is a versicr at the S’~FCLCP suhsyste in that has
beer usec te bcad severaL rd files c f  c~enucc ,r—w ice imp ortance arc
th en savec away, ti-us nra kinc the Oefir ’Itinns of those ite”s oeflred
in tn~~se ~re— (cadec files available to all mo cutes . The cebuCcer
le acer ccnt al r -s ti- c cefjnitions for the folb ow lna (see ti-ic aic ceroix
fo r  a c e t a - i t e c  ces c n i ot l o r  c f  the s e  a e f in ’t io r s) :  14c

ceb u cc er— wi Ce ce f i n  I t- Ions,

the L1~ runtirn e enviro nment (for the ae~ uooer cisoateh er arc any
other m ccuL es w ritten In L1~~), an~

the cebu ccer frcrterc to backenc c crm u nlc at 4 cn reckage.

In cra ct ie c , I t Is rather simot e tc mai -e ~ versio n of the ~ecuc~ er .
A user r e m - b y  ec it s the ~-L~ file C FI3 .~ L~~, which con tains certain

T i
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i~ ..~~rIL 197C Pronra-ir er s ’ juice to the Cebucçer
Cenp ral Tr ’ori,atiofl

~e rermt i r r  t ’o c u t e s  £r~ The  ~bug~ er Lcace r

s e L f — e - ~~c e r t  s r . i t c b es  4 n ! c at 1rz ~ w h i c h  ty~ e of  ce°ugqer I s to  b e
c o r ? i - L r c c .  ( C u m r ~~r t t y  t he  us~~r c~ n ircicate wh ether cm not a
stan cal cre ve rs 4 on c the cebuCcer is cesire~~, i.e., by Inoicating
th at — r L ~ o re  ~1S M a rc  arI~ on. LI in - cesirec — enc th is  is the case
‘cr  t r . e L1~ a r c  ~J~~V14L versior~ of C4C . )  !be ~ser t i-er runs the
~~~~~ c rc - ~ra,r , ~U~ FIL, anr s~ ec 4fiec a~ tre locu t ‘ibe either CAe .~ Ui-’
(tc ‘~~ e ~r LI~ v .rsior ~ f ~~C) ~r . J C a C . R l i~ ( + 0  mak e a ,J CV IAL v e r s ion
of ~~~~~~~~~~~ Ti-es . ru ’-4jLes will cause the submi ssion of a bat ch 5eb
t ha t  w i ll, t a k e  a c v a r t a c e  c + t h e ~LS LIZR~~~Y ~ut s y s t e t  to co m pi Le ard
b cac the ~:p rop riot e vers 4on Ct  the cebuq~~er .  14e
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1’: ~~r iL i~~l~ r rc r ra r.r .r si  iuice to  t i-c  Cebuccer
Fr-cc r a rme r c ’ ~r ice To The ebu ’cer Cis p atc i -er

!rtrccuct ion

~~~~~~~~~~ ~~~~~ T. Ti-~. CN LG~~’ J p ~~~~~~ Ec

The ce:u~~-en ~is p- tc her cC2 ) is that eoaul e 0 + the cebucer that is
res p on si b le icr c c - r - r ur4cat ion i~ i- the ceruccer frertero arc for
ois~ a tcbir ~c u ce r recuests (race via the cecuc oen fncnterd~ tc the
scc ro~~r ia t e rc u t in rs ir Lancua ’e arc/on cr-’ratlrc system eccules (L$s
anc OS’ s). 15a

u ser reruests r spe cific cetu çgirr a function (ti-cuch her
j rt e n a t ’j - r  w~~tb t he  CLI  (Corn ~-rd La r- ~ua ce I n t e m o r e t e m)  and the

~ecuçge r cr0-mm -ar ), the CLI translates the user ’s r ecu es t  t o  a recu est
or the cehuço .r c0cfrerc. The cebu-ger cfs çatcbe r ‘ 5 that -rccuLe in
ti-- c ce uç c e r  c - i c k e r c  t i- a t  will receive thic recu en -t . The wi ll
tr-e r c a ll tre aporo~ niate ncutIne~~s), in ~Pe p rop e r L?~, OS~~, arc/cr

~C, te pe rfcr r ’ the specIf ~~c action arc poss ibly to obtain results
th at wi l t  ti-cr be returne e to n-he CLI to he pnesentec to the user.
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i (- a r~~t 197C crc erarnre rs l ;uice to the ebucper

~roç’r~~-T m e rs ’ c u b e  To The ~ebuc;er Cm -patcher
-~r o s n - Str u cture a’c C p r ~~t1op Cf The ebuocer ispatcber

Y’CS~ 5T~ L CTL R E Lr- C C P E R S T IO \ CF Ti-C :Ec-LJGG~~ O I ~~FAT CbE R 16

Ti-c cetucce r ~.‘scatche r consists ~~s
1 ca Llv of a ais o atc i - table,

routines ti - at w il t be cali co b y  the CLI, rcüt ires arc data structures
that w i l L  be calbe r arc neferercec by other cocutes a’ the cebuçqer
(herea 4ter refe rr e—~ tr as externa l routines arc oa ’a structures , are
any routires arc cata structures (hereafter referred to as support
routines arc cata structures) reecec for the sup port ~~4 the abcve
routines arc ca ta structures. 16a

(Irn e CC abs c crr- tai ns the cede -for the support ci’ ti-re
co’wur 4cat ivr crctoc cls for frortero—backene comm unI cat lcn , the
ruruti se environment tar the hi ri - Le v el l.onou~ çe usec by the
cecuç~ er Itself , arc certa in ~ Lcbal data declarations t hat  are
~Lwey s ava i labL e to aLL nu ocubes of ti-r e eebucçem .) —

User recue sts fal l, rcuc hly into the fcb L owi r r c- cate cenies : 16b

I) recuests -for actions ti-at are both Lar quap e and cp oratlrc
system ircr ec .encent that cause a state chance in the cebuc~ er, e.a.to. user hac beer cetuacinc usIng Lancuace )~ a rc h e n c e  the X Lb
i-ac b eer Loacec . and row the user wi~~i-cs tc use  tarr~ a.~e Y ,  and
thus the V LM -rust be lcadec (after ~ivirg the ~ Lb a chance to
clea r up );

2) reoues ts that are b oth lancuac e and cp eratir~ system
i r c e c e r c e n t.  c., .  w h a t is ny current detuçg~ rg staten a rc

3) re cue st c that are tnnc u a— e arc/cr op eratinc system decence rt,
e.r. ciscLa y t i -c cortents of cell ~ of the current tar~ et process
In the ct rrert hi gi- bevel tarauaae.

E a c h c ’ th e s e  types of reouest c are harrclec by the CD 4 n a s l i - T h t t y
di fferent m ann er. 16c

h i - etc 1 s mc formab iz at ic n within the debuo~ er with rescect to
re cu est tyoes. ‘IrIs discussion of recuest tyces is me rely a
m ec i-an ise tom cccurn entat lon conu ’unl cat icn curposes to “lye a
leel frp for how ti-r e cebuogus r works.)

(Ir fact what hapoens is the foib owin o a user m a kes a recuest
w ia tre CLI. anc the CLI then caLLs the reLevant pro cedure (s )
ir the cei-ue ’ er tackenc . The ca c kem -~ prcceau re s ti-er oispatch
the renuest. Various user m u -qu e sts —ay call the sam -c ha ckenc
cro reoure, or a sinp Le user recuest nay caLL sever-al b ac *erc

~rece cume s. )
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:E ~p rI t  1~~’’ Prccra c ’rers ’ -u~~oe i- c the ebuccer
°rcc r a-e er s ’ cu i ce To The cebuccer :i sp at ci - er

‘ r e s s  ~ t r - ~c t u r e  a r c  3c e r ~~t~~o ru (~t The e~ ur~ er Z4 sr atc i-er

~ber tt~e JC  r e ce iv e s ~ t ype  £ r~ cues t  f r o m  It- c CLI.  it re rfcr r ” s
wh ate ve r arti or Is rec ess ar-~ tc ’ s á n - i t f~ t i - c  recue st an~ ti-er
returns to r~’e CLI . p oterti all y r e t unn i n~ str i ruc s tc be ci spla y e d
to the user. :y the very na ture on - tyc e 2 reouests , t~~. CO is
o d e  to s~~~Isiv th ese recuests m ithcut calt irc any rcutir es in a
L’ or O~~~. after ti-c CO has retum nec to t rur CLI. the ty~~e 2
reeue st car be ccn sicerec h-c h0ve oeen conurrl etely satis fied . -
w i - — n  t he  CC rece ives a typ e 3 recuest ‘m c  the CLI, the fotl cwl no
t yc ical ser.uence cf events will occur:

the CC w i l l .  lcoK in the current appropri ate (L~ Cr C~~b)
ci scetch tab le tc cetereire if this type of recuest is
supp cr tec by the current L~ Cr OS~~.

I~ t hi s recuest 4~ not su~ porte d. an aop rcp r i- ite error
n -r ssa ’• e strin c wi l L b. gerer dtec and r e t u r re c  to the CLI to
he oresented to the user , arc this recuest car be considered
cv en- .

the CC wi l l ~entcr- , 50CC synt aclcal and nem artical ch ecks on
t h e  a r gu m e n t s  f o r  this recue st and w ill convert ti-em to
irt erra l Cebucgcr format.

— T~ t he arcumev’ts crc 4nva lid or ilbe cal. then the ~O will
either ~ererete an ac-orocriate error sessxee strir a arc
return to the CL I (arc th is recuest car be ccrslcerec over),
cm t ru e CC will interact with the user (via the CLI ) tc cet
va Li c arruln ents (and the recuest will . procee c norm ally ) .

ti-c C C w b l t  ti--er Invoke the app ropri at e Lb or OS” routine (s),
wh o se aocress was obtai rec from toe aopr cp rlate dis natch table,
to sctis +y the recuest. (see the discussion elsewhere fcr

~rv cki n~- seuuences .)

the i rvc red rcut in e w i l t  perform its tunctior arc tru er returr
to - t i - -c C C ,  co te rt iab by returninr :: str 4r~ s cf in for aticn (which
n - a y te error ‘ssarrps) to tre passed en to ti- user.

t i- - c C ~.ibL tmen return to the CL I, :ass ’rg aLon ’ any str ircs
çer cr at eo b~ ti-c invoke d routine, arc this recuest car be
ccrslcercc over.

t i n  f~~ct, If the invoked routine 4~ - corcut~ re. the abcv e 2
stepe may cc receatec a nuroer Ot t imes b efore the recuest
is firish ’.o. )

‘C
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If. ~cr il 197~ °rccrrarme rs ’ Guide h-c the Cebucger
Pro -~r3m -cer s’ ~uide To The Cebu.’ger i spa t ch er

1~rcss ¶tr ucturc arc Op eration Of The Cebuccer Cispatch er

-. - t ’- e C: re~~eIves a type 1 reruest from the CLI, a combiratio n
cf the at ov e is t1c ~eb y tc napper. 4 ty p ic a L tyce 1 recuest m igh t
cc t i - a t  ti-c r~!er wI shes to crance t~re i--igi - Leve l Language ti-at is
b e lrç usec as the current 4rcLemerta ti ar Larcuaee. This recuest
w ou lc cause the current u4 to be urloaced, arc a new LM to be
Lcacec . ~ut be fore a Lb car be ur .l.oadec, its term inati er rcutfre
(I’ ore ~~4 tS) rus t te ca l led arc as scot as a new tw is Lcedeo ,
its inI t i ali z at i on (if or’. exists ) routine mu st .be cattee .
i- cwe~ er, the actual. loacirr r. enu unloaclr~ of the L M s are  fu r c t i o ns
i--3n c Lec ~ ent Irely by the CC.

an irrr crtart ~crt of the oebugcer cispatcher It its disp atch tett e.
Ti- c afspa tc h table contains: 16c

ac c r c s s e s c -f external routires , anc

acd resse s 0-f eA tem na t cata structures, and

in scm e instances, a cisoatc h tab le entry is itseLf an externaL
cata structure. c a dispa tch table entry that is itself a cata
struc ture wi l l cc calLe a a simpLe data structure.)

To rer fcm n Its function , a LII em OS’S routine ‘ay find 4t necessary to
cal l rou tin e s crovi cec by the CD, cm to refererce data structures in
ti -c 2 .  Tc cc so, the Li-I or C~~b rqutire w ILL use the rc dispatch
table arc can thus call or reference routines ardler data structures
t i - a t  it c c e s  r’ct p ro vi d e itself . 1~ e
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E ac r i t 197C Prc r-ra-~reers ’ Gu 4ce to the Oebugcer
Pr ’-~r~~n ,rs ’ C-ui~~ To Th e ebuc~ er C i s p a t c p ’er

G enerat1r~ T h e  Cebuope r  Cisp atc he r

~~ \~~~-~TI \C !‘-E CC~~L G G C P  :tsPaTch ~~ 17

T m — foLl. c .~ir~ ci scussiurr is sceci f~ c i’cr gener atin c the debuecem
dis c atc he r ‘~ocul.e cesjrr,c- to run un’~er T~ tE~~. However, the

~rirc
4cles ir’-jclvec are the sane re ’arcte ss of w h a t  operatir~ syster’

tru . J w i l l  me run ur’cer.  17~

Ti-e secuerce cf events to ~enercte a CC Is (TZT’(X EX (C conrmanc s are
In up Per case): l7’~

— 
u s inç ~~~~ mol t th. fi le CO~ FIO .NLS to insure t’at the switches
i-av e t i - c  co rrect value

at t i - c  TE~~E’  ~~‘ C C ,  run  the croorair SUNFIL, spec if yirc as the input
f l t e  the  f i l e  LC~ C F E .PLh —— ti --is .ill pro p erly compi le and (cac
the cebuCce r FC

at the T~ . P~E’ ( X C C ,  run the crocrair 9JNFIL, ~p ec1fy ir~ as the input
file ti-i file LCl-CLtP .9~Ui- k~ii t w ill. property como il e arc
çererate the c buccer Loacer

at ti-c T F’IEV ~~~~~ run the pro~’ram RUtWIL, spe cif yinc as the input
111€ the fil e LCaDDO.~ UN — — truis wIlt oroc erly compil e arc
cene rate th e aecu~ cer DC m o cub e

37
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~~ -~~r It t97~ Frc ram— er s ’ r,,j i c e  to the Cebugger
P rp -~re’,ers ’ 0ul~~e Ta The ebucrer Ciscatcher

Ti-c CO Cisp atc i- Table

‘‘— E CC 2 I S F a T C b  T - ~~L

Uary o f the entries i r~ t i-c  C-D’s a ispatch table are copies of ertnies
in the C 5m1 5 cisoatch taple, or p ointers Into the CSb ’ s d i sp atch
tab le. Tbete ertr4’e s are cooi~~c ‘re’ the CSTM ’s ciscatch tabLe alter
the -~~~~ is init i a l 4 zec. This is ccne so that Lb r outines cc riot i-ave
to kriow ab cut the CSM cispatc i- table ace thus crLy have to ceat with
one o f s p a t c b  t -~tL e, 

4 .e., the CC’s ci soatc i-’ table. 18a

The svr tc ti c offset names for the entries in t he  DC dispatch table
are contairec in the file DTCSF .~’.LS. 4lso, ti-c oebuccer Loacer
contains these ceflnftions . (‘-etc that an offset ~ 0 refers to the
fIrst ertr~ in ti -ru cispa tc Pi table. ) 18b

symoet ic
cec i ma l  o f f s e t
o f f s e t  r a m o m e a n i n g

l R c

C cc ics i see 35M os in i

1 ccsyi- p see OSV ossyis o

2 cct cw csr- see OSb ostdwc sm

3 ccrrt see OS~ oSrn t

4 c cti nl t see CSb ostirit

S ectowtb see CS’ o s t d w t t

E cc tm rtr see OSM o:tmntr

7 ocbpte see CS~ osbpte

F cc es ta s ee O C ~ osirsta

ccrc !w see CSII ctrd1~,

1) cCr Crw see CS~ C~~rdnw

11. ccstat see CS’~ osstat

12 ccw r lw see OSy cswr lw

13 ccw rrw see O~ M o swm nw

_ _ _  
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1€ ~:riL 197~ Procra~ieers ’ u r e  tc the Cebug~ er
Pro. rar rne rs f 

~u ice  T0 The 2e”ucger Cisoatoner
The i,, Disp atch Tabl e

sym ~ cLi c
decima l o ’fset
o ff t e t  race ~i~canir i~

14 ccsrci, see CSw nssrc”

iS ccç~- fs see CSb oscpft

14 CCS~~tS see CS)’ ossc ’s

17 ceatcs see CS~ o s a L o s

c o m e t s  se e O SM os rels

15 ccrmt rk see CSM osr’cbrk

23 cct rCr k see CSM Osinbr lc

21 cccsaer see C~~ os c s ac r

22 cc gPc see OS)’ rrsgp c

23 ccostc site CSP’ os dntL

24 ccs t cr see CS~I esst,c

25 ccac see CS)’ osgo

24 CC P CCs Ie  see CSM osp~ wcsin

27 ecesta see GS~ osesta

28 cctsta see OSb csfsta

29 Cc fcrv see OS)’ cs-t s -av

20 co os 4 Oh see CS)’ os id ri

21 ccsvec see OS?’ o s s v e c

150 c c L e r o  aecress  0 ’ ti-c current L)’’s ~
4sratc i- table

1~~1 cc acrc — ax 4irum offset value for tyie b cL 4 c
aGcress c 4sp la ys
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3’ ap rI l 157~ °me crac -m ers ’ Guice to the Cebu çger

~rccra-’a-ers’ 3u lce To Ti- ., ebucoer Ciscatcher
‘he D~ isoatcp ’ Tecte

syrs : cL i c
c~~c i ’~~t c ’ f s e t
o ’ t s e t  r ac e  m ean i r% ç

15’ co lste value of the last evaLuat ec aedmess
ran~ e elem ent

1S3 ecdcca accress cf CD’s cecoce a de res s ran .~e ecu tire

154 ccc i- rt ascress of GFS data structure

155 cccrrs aceress CC routine for cha r .qir o GFS
c3 ta structure

iSb ccam re ac*~res s  DC ro u t in e to ea n a~ e LST aOI~ca ta s t r u c tu r e

157 cclcval Lest d1 sp Laye~ va bue

158 ccc fmk cefault search mask

159-161 —— —— R C SERVED FCR FUTU RE u S E

162 cccl’ current L

163 cccc sm current OSb

1€~ cca t t t b t ac c r e s s  o f t c c t  t a o b e

165 ccb rtrd acdress of D1~~EC chair

16~ c c ctc cb acoress cf current toot TrCLP (C

167 cccn rc accress c’ current fork TCCL RE C

16~ cci ch hi ghest used ICH

ie~ cc’~tbrc acdress cf prccecure to i et a tooL record

173 ccgi ch acoress c-f pmn cecure to ‘et an T~’H

171 c c x c c h a e c r e s s  c -f Y C R E C  criein

172 co fr cc acoress c-f prececure to free an w CR E reccrc

17! cc k— r r.c acoress 0~ orceec ure to ~~ LL a —re cess - 
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~~~ april 197~ Procran ,vers ’ Gu i c— tc the Cebuccer
Prcorarsers l -~u1cc To Th e eot-cer Ciscatc i-er

Th~ ~: Discatc h Tacte

!ynr-otic
aeci ’~~L cr f sitt
of fse t ren’e “ar4nc

174 ccp cb r str accress cf prccscure to p ri ri ti na
rcpresentatjo,, for a char acter

lie cccetc csc acoress of orocecure to O Ct  C
c ha r a c t e r  for  a funct ion

17& cece tO rr a aecress ot :rccecure to oct ti-c adoress
at whIch a brea kpoint Is set
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~~ a .~ril l97~ °rocra~I ers ’ Gu 4ce to the Cebuçger
Procrrj,r,rers ’ ~uie4 e To The Cebu’~ger Dispatch-er

C e -h a i l Ciscus sfcn : °r’tries In The CC’S Dispatch TaBLe

i~E T A T L C C  C I SC L SS~~C~. CF E~ Cb E.’ITPY I’~ THE CC’S CIS cAT C i - T~~~LC

Th is s.ct4 cr wI LL c iscuss in detaiL each entry In ti-ic CC’s d i sp atc h
t.~b Le. Z a c i -  e r t ry  h i L L  be c i sc u s s e c  uroer i ts  sy i rmo Lic  o’f set ca me.
Ti-c*e ertri es that are cocies c- f entries In the OS)’ cispatch table
w i L l riot be discussed here, but are  d iscussed  ir toe acc ro pr ia te
scct4cr C’ this m an u a l  L a t e r  or. 19a

CcLari c 19b

entry type — acoress ~f a ca ta structure

ea ts structure ran’. — LA~ OSF

cat a  structur e ‘canlnp —

this i s  the aedress of the Lancuaqe ‘odule ’s d i s c a t c h ta b Le

cats structure t yoe —

ti- is cat -a s t r uc t uare is c rmocs ed of SO worca

ocac re 19c

entr y typ e — si?pl e data structure

cata st ructure name —

cats struct ure neari jnc —

i-f e c c r e s~ es ar’ be ing c’spLa yec as a syctot cLus an effeet,
ti-er if the offset is greater than the value of h-his cett , the

~~cress choul c be dlsctay eo num ericalLy.

co ts structure typ e —

‘i-Is cata structure cons 4stc of the slnct ’ worc in the CC
c iscatch tabl e

4 .
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:6 a~~ri L 197’ ~rc’~r a a r er s ’ Cu i~~e to the Cebuccer
Procrecrers’ ~uice To The ebu~ cer Cisp atc i--er

et ait Cis cus sicn Entries In fre ~~‘S Diso atch TaoLe

d c l st e 19d F
entr y type — sm ote cata structure

cata structure name — LSTE~~CS

— cats struct ure mean ine, —

the ~.ml ue o’ this data structure is the va Lue 0* the Last
ocirp lete ty evatuatec aocress rarce ntei ’iert .

ca ’a structure typ e —

t i- is eats structure consists of the sing le word ‘n the CC
clspstch tacte 

-

c iscussi cn —

T i - is cat o stricture shauto be upeatec by the Lb every time it
e v a L u a t e s  an ac aress ran çe element fer which it is n’eariirgful
to ucca te this ceLL (e.c. it is not we a n fr ç fu L tc up e ate tris
ce lL after the evatua tier of an ARE that corre spond s tc the
tsr çet p ro cess ’ s1-~naL status).

43 ~~~~~~~~~
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~rogra rre rs ’ ~.uice Tc li-c Cebucger Cisoatci-em
et ail 2iscuss~ cr’ Cntnies In The CDI~ Dispatch TabLe

ccccda 19e

entr y type — pmo cecu re acar.ss

or~ ceeure urc t lC n (brief) —

T his prcce du re is usec to determ ine the cross type of ARCS .

wher callec —

Ti- is ~-roce cur e will be caLtec by any DC, LM, or OSM rcutine
that ev aluat es A RE s to aeterrine the gmrss type of ti-ic A PE
before it Is evaluated.

arcu me rt s —

let ar~ u’rent: the aocress of the first A C E sh- rin~

2rd am cuir eri t the aedress of the correspcraing second ARE
str ir g

results

1st result:

a vaLue )rcicstinc the gross type of the address recçe

error ccrcit for i s —

t i - is procedure will return ar Illega l gross type en amy errors
ti--at it cetects

c i s cu s s l cn —

5ef cre any D O ,  L)’, o r OS -’ routine comote tety evaluates en APE,
t his routine must be called to ceteriiine the gross type ef the
ARE. 1’-is prececur e thus prcvices for ur iform iriterpretatior
c ’ ARE s. I~ an APE is ilteeaL or fni.at4c, then ti -is procecure
w ILL return a grcss tyoc ina 4ca ting this.
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:(- , l p n i t  19 7 C  P r c : r a m ~ er s ’ r.u4~~e to the Cebugcer
°rccr~-sirer s ’ ~uIce To T i--c ebu— cer Dispatcher

~~~it C l s c ij s s 4 cn: E nt r i e s  In T he C ’ S  Cisoatc i- TabLe

d cc b rt 19’

~~~~ ent ry  t yp e — a~~~ress o1 a t ata structure

cats structure name — GFS

c a ta  s t r u c t u r e  rcar i ino —

t h is is the 0 Cener~ c ~ur ction ~tni rc —

c a t a  s t r uc t u r e  t yoe  —

th is is a l2~ ch aracter Lic !-tring

[ dccb rs

entry type — prccecure aedress

:rccecure function (brief) —

fl-- v crocecure is used tc moci fy the CF~~.

when ceLLe ~ —

II a LM wish c to chanle which character w ill be usec for which
ç e - r e r i c funct icri (e.o. at initialization time ), the L)’ ‘rust use
t h i s p re ce cu r e arc ‘01 rcc f-f y the GF~ c4 rect ly.

45
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16 scn it 197’s °rcpra rnm ers ’ Cuide tc ti-ic ~ebugger
‘rocr~~meers’ Cuice To The ebuoger Dispat cher

~et a i I . C lscuss a on: Entries In ~he CC’S Cisoatch Table

er-;u iv e rts —

i tt  rr~ ume nt~ the acoress of a string cortafrin g as its 4frst
cha racter the ascii character that is to perform a generic
function

Lrc ar~ unient the generic furction the character is to serve

~rc argu ’rent zerc or the aroress of a r e suLt List which wI LL
be f4tt ec In w i t h  ti-ic - f i r s t  c lement  ~f the L ist beini.~ set to
the OFS

r e s u l t s  —

~
-f a th l rc ar Cu ir ent is spec i tl ec . then or success the first

etecert cf th e result LI st whcse a dd res s It casse d as th e
rcr— z ero thirc argument ) wilL get a copy cf the GFS i~ the
thirc argum ent is Zero, then nothinç w i Ll be returnee or
success . if a third ar”ument is passea, and thit routine
cetects taø first or second ar urents , tI-en this routine w i l L

~cne r at e a L i C ~1L° sigr .aL in an atteaph- to act correct
ar ~ uwent si if no heLo i s  av a i la bLe , cm if no tnirc ar~ ume rt i s
pes sec , ti-er a LiG A~ CRT siçrdL w ILL be generatec.

e r r e r  con di t ion s — -

t h is pr ccedure wiLL oenerate an LiP ~EflRT signal If it receives
bsc irpi~t.

c isc Ls si cn —

This procedure Is usec tc noc if y the GFS cata structure.

46
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1~ ~r r I L  j97E - r’~crar’ers ’ Su 4ce to t”e Cebu cg er
~r~ crh ’rerc ’ uuic e To l P~ ebu— çer Ci scatch er

C i - t ~j i t  Cls cus s 4cn : entr ie s In Ti-c C~! ~1scatcb Table

dOarr~ 
- 19b

entr y tyce — ~rccecure mc cress

p r ’cwcu- re Tunc t i u n (brief) —

This crc-ce du re is used ~cr rCac jna or w r i t in c the DC cats
s t r u c t u r e  L~ T~ C1S (whict ’ contains tre acoress of the lmgt ri
r-t sp-l ayec cells).

w re n  caL Ico —

T I - is crocedu re wi l l oe cat Lec whenever ~ry ~. L” . -,r C~~rc La tire w ishes to reoe or w n l te tne LSUCIS cats structure.

sr cume rts — -

1st arcu -ert

F~~LSE to ircicate reac an entry from ti - c ICTU’IS ceta
st ru ct u r e~ TCLE t o ma k e a new entry ir LS TACIC .

2rc ar ’~um ent 1

i~ t i - i s  4~ a reac ope rot4 cri , ~hcn th lt ar~ u’nert is th e irce~0 ’ t he  t -~st cispla yec ~dcrcss c,sfree . C.-;, t~ e oct
recently clscta yec a~~~ress has an i r icex  of 0, the edcress
cisota ye r be 4cre that has an index of i, etc. if t i - is it a
write coeretic ri, ti-en tb 4~ it the new andres s to 5cc? tc
L~~T ? - C I S

r s u t t s —

# cr w r i te oceratlons —

C

4cr rea c op erat Ion s —

th e j—ce ,—t i - (rOc ri, abe re  r 15 t h e ru s he r  o’ ~n tn ie s
aint a ireo. arc is cu rre n t ly set ~c ~~ last r 4sc t ay ec

~ c o re  ~~
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!~ ~.-ril 157’s Prc-~ ra’-~ ers ’ ~uICe to- the Ceb u g~ er
Pr -~cra ers ’ ~u ic?e Ic The Cetur-ger Dispatcher

o-t~~it Iscuss 4 cfl Entries In li - c CC’S Disp atc h Tab le

e r r o r  c c rc i t i c r . s —

ci scussi cn —

t h i s  c r c c e d u r e  i s  usee  tc ca 1ntain t’~e L STACI S cata structure.

cdtcv a l 191

entry tyce — s-ir ate cats structure

cats structure rare — LSTV CIS

cata stru cture ireacin c —

ti - is is the va lue of the lest cisola yed cell

c a ts  s t r u c t u r e  t y p e  —

th is cats structure consists of the sm ote wcr d in the DC
cl sns tc i - tac -te

ci s cLss cn —

t h i s  c a ts  s t ruc t u r e  s i - cu b  be m a l nta it ,ec  b y Li-I routines
wb er~ ver, they o 4spta~ cells to the user.

4$
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~ ~.j r II . 197~ ~rocra~ rers ’ ~uice to the Cebugg er

~rocracr~ er s ’ uj - ~~ Ic The Cebu n~ er Di scatc h en

~tt ai( Ci~~cuss~ cn: Entries In The CD’S i~isoatch 1o~~Le

cccfir~ 191

entr y t y p e  — si~~pte cat -i struct u re

cat s stru ctu re name — ~EF7~~~K

cats structure lTean 4ro —

this is the ccouccer ce~~~u l t m a sk for cortent searc w es era
rer cry sett ir , ccirmano s

cat s structure tyoc —

this cata structure cons 4 sts af the t i n r i r  word In the CD
oisca tcb tacle

c i sc u ss 4ofl —

Ib~ U’ Inrass r o u t- i r e  is n e s co r s i b i b  fo r  se f t i ne ,  t h Is  c e l l :  a~~cthe U’ routines Ln fm ee arci t r -~e m s  m ay use th is cell

or.c L i~’ 19k

entry tyce — si’ctt- cats struct u re

c s t a  s z r u c t u r e  r~ anire —

this cats s tr - ct u- r e is ar ir - c i cator of ~Mch LM is current

cats structure ?- ,.ce —

t h is cata structure consists of the sm ote wcrc ir the C
c i s c a t c ~ t a b le

ci ccu ss 1 cn —

T i - is cell aL~~c i r c1 c -~tes w hic h L~ is current L y Icadec arc
c ~ ens ‘icre I

“9
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IL ~ur 4 ’  197 ~rc- ~r a — — e r s  Gu ’ce to the Debu~ ger
~rocram ’rers ’ Cuide To The Cebuccen Dispatcher

e t c i L  C f s c u s s i c n :  Cn tn les  In T he ‘C’S D i s pa t c h  Tab le

C C C C S T  191

e n t r y  t y p e  — si cle data structure

- - 
cat a structure meanir~ —

t i- is cats structure is an inc icator c-f w h i c h  QS~ is cur r ent

cats str ucture type —

th is cats structure cons4 s ts  o f t h e sin~~Ie wrrc in the CC
c iseatch tacte

c iscu ssicn —

T i-- i s cell atse ~rd icates .hIcn C~ M Is eurren Ly Loadec arc
ope rationa l —

cca t ltbt 19’

entry typ e — si rte cata structure

ca ts structure reanjoc —

t his cell p oirts to the chair o f  too t r e c e r c e

cats st ructure type —

this cata structure consIsts of the sin gle wrrd in the DC
c iscaten tetL~

clscuss icn —

icr ceci - prccess ti-at the debugger knows about, a reccrc known
as t he tocl rccorcl IS ma 1ntsirec . This records are ch aire c
tc qether to — c~ eL any proces s structure Inherent i.~ the
cr c c e s s e s  them seLves. I’is entry in the DO ciscatch table
ac i rts tc t I- i s ctair cf tool records. (see LDT3EF ftr the
cef inl t 4 cr .— f the to - ct r.corcs.J

50
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i~ ~pr i L 1979 Pr onn am— e rs ’ r~~-I ce tc the Cehucger
Prn c r -~rs e r s ’ ~uiae To The ebuçger C is pa tc he r

Cet~~1t Discussion: Entries In The D’S Di sca tc i - ‘ab le

dc i -rtrc 19r

entry type — si—d c cata struct ure

cats structure r.acinç —

this cell pe irts to the chair of DICEC recoro s

cats structure type — 

-

th i s ca t a st ruc tu r e  cons 4sts of the sin~~te acre in the DC
cisr-atch tacle

c i s c u s s f c n  —

~Penever the cebucoer is enterea, a Debtirg er Instance RECcr o
(CI~ CC) is createa and chained to previo u sls- exl stlnç ’ DIRECs .
Ti - is is crc of t h-e nec i-an isms the decucc er uses to m aintain its
own status. This is neccssarv because ti- c ‘ebucner m~ y be
erterec recursively (e.g., the user executes some instrueticts
while Ic the cetugger because of a b reak c c lr t ; curinc the
exec u tio n of those jn str t ct i cns , another break p oint •ay he
ercounterec .) These records are oeletee wher the user resuses
mcutlcn c-f t h e  process that caused the corresooncing CIREC to
be  createc. (see CDTDEF -for a ce fin itin r o# the DI~~EC recorc.)

ccct oct 19n

entry tyce — sir cie cata structure

cats structure seanina — -

th is cell points to t i - r n  tool record for the too process in a
orcuc of reLatec processes, ~~~~~~~ a tool.

cata str u cture type —

t i- is  ca t a  s t r u c t u r e  cons 4 st s  o~ the sin c l e word in the C
ci sco tc h ta:le

51
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C’- ~~r i t 197~ Pro ra—— ers’ i,ulce to the Cebuecer
Pr cc ~ra r rs e r s ’  ~uice Tc The Debuccer Dispatcher

Det~- 1t Discu ss~ cn: Entries in The CO’S Cisp atc h TabLe

c i s c us s ic r  —

s ~ r cu o  c f  r~~t a t e c  o r c c e s s e s  fo rs in”  ~ p r oc e s s  t r e e  is r e f e r r e d
‘c as a fooU tb - I s cell po-Irts to t’-e toot recoro of the

~rCc e ss tP-~~t r ec res e n t s  the top oroc.ss In a toot.

occp ro

entry ty pe — S~~!dle ca ta  s t r u c tu r e

cats structure rearm ” —

t h i s  c e l l  po i n t s  to the tcol record for li-c current crocess

cats structure type —

this cats structure consists of the singLe wcrd in the CC
cispa tch tacLe

c i sc u s s 4cn —

tw is ce ll p cirts to the tool record for ti-C current p r o c e s s .

dc ieh

entr y ty p e — si? - dl e ~ata str~jc ture

cats structure .afllflc —

t i - -i s c - c It conta ins the hjchest used 0Db

cats structure type —

t i - i s cata st ructure cons i sts o- the single were in the DC
c isp~~tcI- tab le

c is c us s i c r l  —

es c ’ t i r r~ t P~.t dec u—ce r I.arn s of a new crccess it assf”ns ti-st

I
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1~ ~ c rI L j 9 7~ ~rc-~ra~ rers ’ Guire to the CecuccerD rocr~ rmer s s 6ui~ e To The Eebugcer Cisp at cn er
t t ~~4 t  L 4 5 0 U 5s 4 00 ~r’t - Ies  In The D’S Diseato w T .etle

a

new r.ro cess .~n I~~~; thi s cots structure Is u~ e~ to r,memt~erw h a t  t~ c i - i -~h~ st user tEb ~s.

ccct lr c 
19r

entry tyce — prccecure acQn .ss

crocec ure functi rn Ibrief) —

T i - is p rO cedu re i~ usec to oLtair a cLear toot reccrc .

wi-er calico —

~b erever th~ ceb uroer neer.s ~ fresh toot record, it calLs ti -isprccecur ..

errul er ts —

r e s u l t s  —

~st result:

the ac-cress c~ a free toc l nec-nrc

error ccnc-( ions —

c i sc u s s 4cn —
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t~ ~- .~n it 197t °rccre’~-rers ’ ‘u 1oe tc the Cebugcer
rr o c ra r ~~er s ’  ~uide To Th e Zecuçcer Cispatcher

~t-t~~il Discuss ion ~ntn ies In ‘T he CD’S Dispatc h TabLe

dcqidh 19s

entry type - orcoecure ac-dress

cr ocecure funct 4 cn (brief ) —

Th is  c rcce o ure  4~ used tc obtain a new ICh.

w h er c a l I c o  —

.1-ereve r t he cebuc-ger neecs a -fresh 1Db , it cal ls ti-Is
p rc cc cure .

ar;uirents — A

~C~ E

r e s u l t s —

1st r e su ’t

a ne w 1Db

er rcr c c r di t i or l ! —

c i s cu s s lcn —

Thi s routine sairtains ti-- a cc-I~ h oats structure

i i
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1’ ,~~r1L 197’~ Procrar - -’-ers ’ ‘~ui~~ tc the C-ebu cuer
Prcçra .r lrer5 S Cub e To l i -c ebucqer Ciscatcner

:et~~ll iscuss ion : Entries Iv~ The C C ’~ C is na t c i -  Tab le

d cx cc i - i t

entry type — si-rpl e cats structure

cate struct u re reenlnc —

ti - is cell points to the chair of XC c -E C recorcs

ca b s stru cture t ype  —

ti - Is cat i-  structure cons 4s t s  o f t he ~ir’cl. wore ir the DC
ci spa tc h tacte

c i s c u s s 4cn —

when the aec.u~ger executes 4rstruct icn s cu t—c f— L i re, i.e., in
respccse to the user issuinc the EXECUT E coe~ anr. a cata
st ructure callec a LIQEC reccrd Is m aint a in e r in croer tc
reee!r ~ e r cer ’a4r things ab out the sta te c~ t ’- e wcr l c . Ti - is
cat s structure ccints to a chain of such reccrds . (see CCTD(F
icr a definition ci the xC~~ C recora. )

dcfrxc 19u

en try type — :rccecure aocress

p roc - cc - Si re -furct4 cr (brief ) —

Th is :roceeu~re Is usec tr free an YCREC.

wh e r caL Ic o —

.i-.r .wer the ceb u ac er ne .cs to free an Y CR E C.

ar ~ u a e r t s —

1st argu,ent

~be acer— ss c -f  t~ e ~C-’EC to ~~‘ freeo

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~ - - - ~~~~ ._ - ~~~~~~~~~~~~~~~
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~ :~~r4l 197’- ~rccras~ners ’ Gu~ ce to the Debucçer
d r , ,rre— ,e r s t Cu i c e Te ‘The D ebu gre r Dispatcher

Ce I~j i L C f s c u s s~ cn : Entries In The DC’S Di s catc P Table

results —

~C~ E

error ccr cit iors —

c i sc~~ss I cn —

TI-is rou ’ine returns to ‘ree storage the cassed XCRCC ,

~ckprcc 19w

entry typ e — prccecure acaress

p rccec u re f un cti o n (brief) —

‘I-Is p rocedure is usec wi-enesier a process is killed (either by
t i--c u ser , or by o ther processes ) .

w hen caL Ico —

•P- er,ewer the oebucoer needs to kilL a orccess.

arcusert s —

1st arp um ent

the acorese of the toct record corresccndino to the erocess
tc be kIlLed .

r es u L t s  —

e r r o r  c c rd i t - ) o ns  —

d is cu ss l cn —

T his routine w I l l  cteenuc as necessary tc reeo e all k nc wl e epe
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~~ .-u r i t  197~ rc~ ram~ ers . ~uice tc the DebueCer
PrOc ~rsrI S.e r s • r,t.ice To The ebuncer Dispatcher

De t a iL iscuss’cn Entrie s In The CD’S Ciscatch TabLe

t i - a t  the ce~,L” ge r hd~ ab out a process t~~st It ac~ ut to
c is ~~:dear. t ~~Li use the ar ’prccrI-~te L~ are O SU rou t 4r es as
we lt.

oooc nrstr 19w

entry type — -pr cce ’2ure scoress

p rcc e ou r e furct~~cn (brief) —

T I - it orc ce ouA re is u~ ec to ~et ti -e p r ir t i r ’~ re’~r,sentatior ofc e r t a i n  c o n t r o l  c ha r a c t e r s .

when c~~t L e o —

Sc r’eerec fr’r for ttin~..

a r o u a e r t s  —

1st areurent

- tI- c crorac ’er whose nr Int in~ represe ntatio n f~ desirec .

Z r c  ar ;ucent

t~~e s o c - r e s t  o f  a st r I r~ t o  ~et t~~c p n ir tl rc  rr~~res e nt at i cr
c~ t~ e pessec character.

res u Lts —

err or ccndi tio ~~s —

- -

cl scu ss ion —

T I - is routine wi l l  return the crint1~~r rerr,tentat i~ n ~~ the
ose se c c I-ar~ cter in the r.5s~~ed striro.

57
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1~ ~.pnit 197C Preçraa rers’ 3.~~ce to the Debugger
Pro’~rareers ’ ~uIce To The i.ebuccer Discatcrer

t~~~1t C scuss 4cn: Entrie s In The rD P S Disp atch TabLe

Ccget~~csc

entr y tyce — pr ccerure acoress

proc ecure tu rct iCr l (brief) —

T I- Is creceaure is usec to get the character which is currentL y
se rwi rg a sp eci fic generic ~urcticn.

when calIco —

— - ‘.1-erewer any cebuu;rn rrutir ’e neecs to ~rcw the current
ch ar acter ti-at is serwi nr a specific generic function.

ar~ s.werts —

let argurent

the ~erenIc function whoSe cnarac~ er is ‘~esirec

r e s u l t s  —

er r or  c cr a it lon s —

c iscussic n —

Thi s routine wi l t return the character wI - i~~ is current ly
serving the cassec oener ’c function.

— _— —---—- — —i-- — — a -~~~~~~ --~~ - ---- -~~~ -‘-~



r’
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1’ ~~r I l  197C ~-ro ’Tnaa ’ivers ’ S~,:ioe to the ebuqçer
~rccra~rrer!’ ~uide To The Cebu~ eer Disp atc h er

tAC~~di t  ~iscuss
4cn Entries In The CD’S Disca tc i - Table

cc ge tbr ka 19y

en t r y  t y pe  — c r c c e c u r e  a c d r - s s

prccecure function (brief ) —

TI-ic prcceoure is usec tc act the adcress ~ 4 which a specific
Srea kpoirt is set.

w hen callec

~I-erevcr any cerugger routine neeos to know the aodress at
wi - icr a breah ’coint is set,

ar~ urents —

1st arçu”ent

the i-reak ccin t ruasber -for which it is cesirec to know the
eccress at which the br ea kpoin t is set.

r es u l t s  —

~ or the acoress at w i - i c~ the casse~ rreakp~~4nt is set

erre- r ccrdit io rs —

ci s c u s s i c n  —

19~
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1& ~cr 4L 197~ Frocramee rs ’ ~‘ ice tc ti -c Cebugcer

~ r o gr ~~? r r e r s • ‘~uIde T~ Ti-c Cebuccer Dispatc her
‘~ener~~L Ci scu ss~ cn: F~cut

4nes CaLlat ~Ie Frcie the CLI

°-~~~~~ a L  CI! CU SSIC~ C~ ~CU TINES C -L LADL ~. FR OM ThE CLI 2~

The CLI w i l t  I n  r-~sp onse to user ~rte racti~~rs, calL eroce~ ures in the
debuq-~er  ba c k e r c .  ~h ls oc c u me r t  wI t I rot oc irto any cetait about
the cc raur -~cat~ cr. ~rotccoI. usec for this purpose. Suffice it tc soy,
that th e ccesuni c~-~~

4o— part of the D C i~ deLl isotatee and easily
cha r~ eatle. C L L LS ‘rcr ti-- c CL I got trans iatec into debugger
fer rattec ca l ls , w it h cebu~~ er forirattec aruu rerts, by this
ceris uni cat 4 cn cc-ce w 1thin the CC. Cells free the cebuoger tackenc to
ti-- c CLI, arc results ‘roe calls on the pci-vt -per Oackena i-ave a
sln il a r ir ’ .ersc tr ansLatIon ap~~liec to thee . 2~ a

The f o l lo w i n g  s e c t i o n  w i L t  ciscu st the routines In the CC that are
ca lla bl e f’c~ the CLI in terms of the cebucger call / re turn
ecchanisrs . 2~ b

(~~ote t i - a t all rcut4nes that are calIco by the CLI accept as their
Last argument t~-o sjcress c~ a res ult list. It is this List that
cets the r’sults ciscussec ce lnw i.e. the first result Is -

actually r,turr.ec as ti-, first element of the passer result List,
the ee c- c-rd result is actualLy returnec as th e secenc eleeers t of
the pas sea re su L t lIst , etc.)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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~ ~;rIl 15’ ’ Fra-~ rar~ ers ’ Gu ire to the Debugger
?r c - : r a e v r e r s ’ ~uiae T~ The Cebucger Dispatcher

eta iL e~ Discussio n : Routines Callable Fr~~ T he CLI

-~~TA t LED CI SC L~~SI Cr~ C~ FDLT I \E S C~~LL~~ELE FRCU ThE CLI 21

— rcc e cu r e rare — in c- ct 21.a

p r c c e c u r e  t u- r ct i c n  ( b r i e f)  —

the 4 unet i cr -  of this rcutine is to in i t ia l iz ,  the debugger

a r - ~u re r t s  —

1st aroucent:

t5’e value ci this arrurert In ricates wi - i c - i - operatin g systee
,coute s ’culr ~e Lcae~ c

2re arcu rent:

the value c-f this ar unert in ricates wh ic h lar~ ua;e ‘c-cute
si - cu lc be loacee

~rc arc-urent

ti - - c ~icoress ci ti-c result list

res ul t s —

1st result:

th e -C F S  ~s returnec tc the CLI

e r r o r  c c n c i t i o rs  —

1’ t~~is croc ceure cannot p erfor m its fur ctlo r s it w i l l  gerer ate

~r t.ECRT to the CLI.

c i s c u s s i c n  —

T i - - is p rocedure ;ertonrr s all first tise ir 4tiali zat ion recu -tred
— to rur ti-c oebugger. This irc1t~ces +-he 4ni t iatiz at icr ef ti-c

inp ut aro output cone r e c e r a s ,  the i r it ia l iz at io r  of the GF!.
the lcarinq arc in iti at iz a ticn of th e in i tial LU and GSM, arc
ti -p est~~t L i bn e rt of a cp,r ’y,ur4 catier p at h froc the detur-g er
I- ac~~erc to the CLI.

Lg or succes s fu L cca ’cletic r Cf its t.~sks, it wilt return a copy
ci t h e C~~S .c t~~— CLI.

____________ 
____________ L
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1~ .tc r1( j ’~~7~~ rrc -~ra rers ’ ~u
4ce to the DebuoCer

~r-icrscners ’ P~~id, To The Dei-uçcer Dispatc h er
C ’tcit~~ C i s c u t s 4 on ~o ut i n e s  CaLla b le ~noe The CLI

~rcc ecu r e re—c — xcbep 21b

p rac ec ure tunct i cc (prief; —

the t u nc t i co  c-f this proce cur , is to  est ab Lish the state
rece ssar y f~~r the cecue~~

4-rc of a orcress, i.e. t p  a c k e  t he
oassec ~rccess t i- c target process.

ar-~uirent s —

1st ar~ u’rent:

crcce ss rare

Zrc ar?u—er’t:

ti- c accres s ~ f ti-c resuLt Li st

re su L t s —

~ C i-~ E

e r r c r  c c n c lt i o n s  —

7I-i~ crccedure wilt oenerate an A~ O~ T (-,~ith an eep rop riete
“€ ssc re ) to ti-c CLI if it is rot p ossib le to estacli sh the
cebu cc in~’ state nece ssary tc c-chug th e oassec process nare.

ci scu sc 4rn —

t i - is cre ceaure wil l. ~i~~st corver t the passed process rare irto
the lrt e r r a l cebuc -ger harcte for the process.

\ex t ft will c e L l. the t e rn in ete  ce bu.~ r r c c e s s  re u t 4 res  ir the
C arc then in the L~ .

~rc fl n a i l y ,  it will call ti- c b re a k a c i n t  en te r  r cut i r e s  ir the
C S~ arc ti-er the L~~, in ci cat in c ti--at a new process has t~eens p e c i t f e — .

The c a L I.ec rcu t lre s are excectec to aerfors what ever clearuc ,
a r c / c r  ir It 4 e l i z a t l c n  is r ec u i re r  th cerfcr~ ceL’~ t’.~irc, 
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It. ..~~r f t  l5l~ ~rcCra’’-ers ’ 5u~ ce tc the Cebucger
~roc ra~~r- e r s ’ ( u ice  To T he Debu neer D i s p a t c h e r

:,t~~4 t e r  C i s r u s s ~~cr : Scu t inet C all3 bL e Frcir The CL I

~ rccecure race — x c ch r c  2 1c

- - - p r o c e c u r e  lunc t l c n  ( b r ie f )  —

ar- ; u t r e r t s  —

1st er;urent

si-- c accress rf the result Li st

r e s u l t s  —

~C~ E

error ccrci ti on s —

c f sc u ss 4cn —

ti - is procecure w il l interp ret the GPS arc aererate a rurber cf
Lires of inform atio n . EThch Line consi sts of user readable
irforc at lon certiner’t to successive char a cters In ti-c G~ S.af ter each Lire has beer. lor’attea a call on the utility
rcutire crt str w i l t  be nade to present ti-c (ire to the user.
A nc -real return wiLt be ~ivrr tc the CLI when aLl such lines
i - av e teen forratte c and cresentec to the user.
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3~ ~~ r il jq~~ c Prcr ’rar-~ers~ ~uice to the Debugcer

°recra sre rs ’ Duice To The Cebucçer Ciscatc~,er

~et~I i Le c  C i s c us s~ c~~ R o u t i n e s  C a l L a b le  ~ rce The CLI

crc ce cu re r r~rc  — ~cehr s 21-~

:ri~c e e u re  f u r c t i c n  ( b r i e f)  —

tc n’ccl4 y ti-c GFS

ani u cents —

see ertr y ccci-rs in the reta itea discussicn c - i - the DD’s
cis:~- t cb taole

results —

see entry dccrr s in the cet ciL ec ~iscussior of the CD’s
c1s:~~tch tabL e

errcr ccrdl ticns —

see ertr y cOc~~rs In the cetri lec discussi on c-f the flC ’s
r l sp~’t c b  t a ct ,

c iscuss icn —

T I- Is is the uroc ecure w i- c-se araress Is ccrt amree 4n e n t r y
c c cb r s c-f the CO’s cispatch tatle . This crocecure car be
callec uy tt-~e CLI in resronse to user recuest to conity the

~FS, as w eLL as beln~ able tc- be called ty L~ inItializa tio n
rc~~t lres

~~~



1~ ~~ril 197C Prorracrers ’ Gulee to the Cebugger

~rotjra~-rrers ’ ~ui -~e To The Deburpen Clscatcher
eta 4Ler Disc~.ssionI Pouti nes Cal lable Free Ire CLI

srccecure ~~~~~ — xOt yOO 21e

pr~~eecu re ~urc icr (brief ) —

tc irter p ret anc cisp lay to the user the pereanert output mccc
rec orc

ar :urert ! —

1st ergu’rent

~i--e ac -cress ci ti-- c re suLt list

re s u L t s  —

~ C P~ E

errCr corc itiors —

r~ C

c isC~~ss 4cfl —

this prcce du re w 4ll interpret the pereareot cutout nec -crc arc

~ererate Li n es of ir ’tcr ratior (refte ctin .~ thi s interpretatio n ),
arc ‘rake u se  ci the uti l ity routine pr tstr tc pres~ nt these
tires tG the user.
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it £, crll 197e 0rcçrerter5 ’ ‘~uice to the ~ebuçger— 
~rccran ’rers ’ ~uide T~ li-c ebuc r ~er Ciscatc her

Ce t all e c Dlscuss lcr : Routine s Cal lable ~ rcp, The CLI

crc -occur , race — xcty cs 2~~

:rcce’?ure furct4 nn (trfef) —

tc r-ceif y the perman ent cutrut mode recorc

— 
- a rguc ents —

le t argurent

a value representi ng the rain outout sc-dc keyward spe cified
b y  the user

~rc ar ~ uren t

a value representin g the secondary output moce keyworc
scecif-cec by the user if the ava in outpu t  irode has a
secorcary ‘rode; FALSE ctherw ise

~rc arguwent

the ac-dress of the retult list

re s ul t s  —

~CNE

e rr o r  ccr~iItIcrs —

if t i - - I s routi ne Is cassec ill e ca l or invalic argum ents it wi l l
cc rct bi ro

c i s cu s s icn —

t i - -is p roc edu re is callec by the CLI 4n response to a user ’s
re cuest to ci--ange the percanent output ‘c-ce

~~~~~~~~~~~~~~~~ ~i
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14 ~cr Il 197C Prc~~ra’ wers ’ ‘~uice to the Debugger
?ror.r~ rrers ’ Cul ce To li-c eouCeer DIspatcher

etaitec Ciscussi col ~outIne~ Ca t ta tl~- m o m T he CLI

~rccecur e r a e  — ,cinpc 21-

p ro cec u re funct lci (brief) —

tc irter - r e t and cisotay to the user the rersanent input moce
r c c o r c

ar-’i se rts —

1st rr quirent

ti -c acoress cf the result list

resuLts —

errcr ccrcitiers —

c i scu s s 4cn —

this prccecur . will 4rterp ret the perm anent input mc cc recorc
arc generate Lines of Io~ cr,aticn (reftectinc tn is
irterp retati ar ), arc make use of the uti l ity routine pnt str to
p resent these tines to the user.
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:‘ Ap ri l 197C c- ro-’rar - -er s’ Gu loe to the Cebuççer —

P r eg ra i r ee rs ’  ~u de To The Debugger Ciseatcr .er
D et;~ilec Di scum sion tm cutln es Callab le From The-CL! .

;,rce ectr e roc~ — x~ inps 211-i

c r o c e c u r e  t ln c tic n  (b r i e f)  —

to r rcci t-1 t h e  perm anent input code recorc

argu m ents —

1st argum ent:

a walue rapresentirg the ‘rain ircut mccc keywore specifiec
by the user

2rc argueen~~

a vaLue recresentin g the seccncary input ‘rode keyword
specitie c by the user if the main m oLt mode has a seccrcary
cc-ce; FA LSE otherwise

3rc argurent:

the ac-dress ci the result List

re su Lt s —

errcr cc - rd it io rs —

if ti -is rcutire Is cassec il Le g aL or inva lid arPuIserlt! it wiLl
cc r c t hi r~

ciscu sslcn —

t i- is t-rccecurc is callec by the CLI in response to a user ’s •
recuest tc chance the cereanent inout mmcc

I 
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1~ A gr il. 1~~7~ Prorrer— ers• Gu l~~e to ti-c ebucger
Pragrar ’rers’ uide To The ~ehur.’er Dispatcher

- .t ~~1lec i s - u s s i o n  Rou t i ne s  C a l l a b L e  Frc~ The CL I

~ r c c ecu r e r a. r F — ~couts 211

~rccecu re tunc t lc n (brief ) —

tc allo~. cis~~Layec output tc be cirected to the user (via i-is
ter ’ina t ) ar’~ /or to a file.

ar~:u’rents —

th e first 3 argurents comp r Ise a state tale as foll cw s (see
e i s c us s i c r  be l o w  f a r  the ‘rear’4r-;s of e~ ci- of ti-. states):

ar~ 1 erg 2 arc 3 s t a t e

FALSE ~~L SE —— 1

F~ LS~ T~ LE FA LSE 2

FALSE TRUE •FILE’ (.) 3

FA LSE IPUE TDR~~I~ AL~ (.*)  4

-fIL e (* *.~~ FA LSE —— S

‘11e ( as .)  T UE ——
- f c c t n o t e s

C . )  — this argum ent is the value icr tre ~eywo rc ‘FIL (

— t h i s  a r - ~ume rt  is the value for *he keyword
TER r~I’~ L’

— thi s argu~ ent Is the ac-cress o’ a string
c~ rta ininc - the n-are of the fiL e t i e user wishes to have
his outcut onirtec en

A th argut ren t

t i -e ac-cress of t i - a  resu l t  Li s t
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~~ A c ri l 197~ Programm ers ’ Gu 4de to the Debugger
Procrer .ers’ c-uioe 7~ The ebu-’cer C•~~ratc herCetaiLe o Discussion: ~outines Callable From The CLI

res ul ts —

let r e s ult :

icr recurstec states S or 6, the full file nam e wiLL be
retur nee tc the CL I ;  ‘en recuestec states 1—4 , there are no
re suLts

errcr ccrc iti or i s —

it states S or & are rectsested arc the f4 rst arcument j~
irw atic or iLle gaL, a hELP wI LL be ceneratea to ti-ic CLI tC
a t t er e t  to “ike ~t aLL o~~ it oc help is ava i labLe an AECRT
w ill be - eneratec. -

t i - is routine assumes that it will be caL Lea by the CLI ard ti-at
or ly val ie ccrib iraticns ci the argurlerts wiL l be passea.

c i scu s s ion —

ti - is routine provides the user w t h  contr ol over where his
cutou t w 4lL cc presentec. Cutbut oar- be cis~~laye C at her
te rrm r at anc/er written In a file. (Note that if output is
crty beinc written in a fiLe, then certain coema rds are no
tcr cer availab le to ti-- c user.)

Ti--c first 3 argum ents soecify which state ti- c user wishes tc be
ir as follows:

state reaninc

1 get Lack tc the cefautt state, i.e. cisp lay
c-utput on the user ’s term in aL and close aty
open output files

2 -~n output  t ile  has been orev iousl y specified,
arc the user wi shes cutout to be both cisp laye d
at his term inal arc writt en it the output file

3 an-  output file hws beer ~ reviousty soecified.
- arc the user .Ishes cutout to be wrItten in ti— c

outrut fiLe onLy -

4 an cutput file i-es been nirev iou sty specified ,
arc t~ e use r wIsi -e~ cutou t to he nisrl ayee only
en i- i s  ter m inal

70
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14 A;rlL 1574 °re- ra’- ers ’ Guice tc the Debuççer
°re rr ~~~rer s ’ ~ui~~e To Th e  ebu;ger Cl sp at crer

~~t~ iLet~ Ciscus sicr : ~outines Callable From The CLI

ti-n first ar~~u,rert srecif 4 es the race c’ an-
cutout tile ti -at the user wisres tc have his

- ou t cu t w r i tt en  on i n -  ac~ 4tjon to helnc d i sp Laye d
- ~ n i-er t e rw m n~~L; i f  the cameo file atreac- y

exists. ti-en the new eutput wi l l :e w r i t t e n  or
the crc ot the file

t P-e 4irst argument sc .cif4 es ti-c ra c~ a new
output file that the user wishes be have his

- 
-‘ cutout written - it accitlor to beir- c c f s p ta y e c

or her term inal

- 71
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~e .~p riL 197 ~rcr-ralr ers ’ gu ice to the Debugger
O rcgra.?’rer~~’ uice To The ~ebuccer C4spatcI’er

-~~t~~- Lec )iscusslon Routlnet CaL labL e r reC The CL!

srccecure ra~ c — ~cme sc 
21~

srccecure turct 4Cn (brief ) —

tc c 4solay t i- -c de f a u L t  o .bugcer mas k to the user in the

p er~-arert t output moce racix

ar gum ents —

1st ar~ urect:

ti- c address of the result strIng

resu Lts —

\C NE

er rcr ccraitio ns —

c i sc~ ssicn —

t i - is routine w ill use tr .e ut i lit y routine ontstr to cisptay the

cef au lt cask (r~FF yAS K) to the user as a rumber it the permanent
cut put  m~~~e r a c f x

q

1~
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1~ A p riL 197C Pror ram~.ers ’ Guice to ti-c Cebu~~rer
~rp cramrc r s ’ r~uide To The ~ebugrer Ciscat ci-er

~et a1tec Discu ssion : ~outines CaLl at~Le 
From The CLI

~ r c ce c ur ~ rame — ‘c ass 21¼

p rc c e d u r e  f u n c t i o n  (C n ie f )  —

tc set ur the default r ac k  ( E F ~~AS~( )

ar -um e n t s —

1st argum ent:

FaLSE mei~ning to use the ~erranent irirut mode record to
inter p ret the th4 ro argu,r ent or the ~aLu . of the keywcrc
t i- c user sreci -tiec far the main input cone to be usec to
irter oret the tbi r c - ar~ u m ent

Ire a rgumen t :

arty i-as ceaninc -If ti- c fIrst areument is rot FA LSE; in t h is
case ~t is the vaLue ci the secondary tm ncut mccc tc be usea
~cr ti-c irterpretaticr of the thi r c arcum ent (or it car be
F~ L SE ii the rain inc-ut — c - t i e  aces not reculrc a secoreary
m cc c)

3rc argurent:

ti-- c ‘ccress e t a  strirc te be eve iuat e- . accordin ’~ tc the
ou rr ert irtut moce, to become the new ce4au lt debugger rack
(EF ~~ S-~c)

4th Ercurent:

the ac-dr ess of the result LIst

r e s u L t s  —

r~c !~c

7~~
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1(: Ap ri l lSl~ Qrorr ar-.ers’ Gu~ c,e to the Cebuccer
~ r-~c~-affre r~ ’ Guide T~ The eburcer Oispa tch er

Zet a iLec Ciscus slon : Routine s Callable Frcm The CL!

err r r ccr d it icn s —

T i - is routine ,i(L gener ate an 4~~CRT (with an app rop riate
-res sane) to the CLI if the current LU does nrt p r cv lti e the
Irm ass reutine .

~ther error ccneiti cns will be clspLayec to the user as strings
via the ~.rtstr util Ity reutine .

c iscussicn —

ThIs routine makes use ci the U’ Ln~ ass routine to evaluate the
ti - inc arrumc ’t arc to set  u p DEFMA SI(. !~ tn’rass returns a
ron— nu lL str~ rci it wilt be cresertec to the user via the
uti l Ity routine ontstr.

nrcc eou re ramo — sadrl 211

procecu re f unction (brief ) —

to display, arc c-pt- lan -a lLy to assign to, address Lists

ar çu .rents —

let arai.scent:

the ac-cress o f  a s t r i r c  conta ining the aticress list tc be
ni srLay ee anc op tionaLl y assi~ n ee to

Ire argu rent

FA LSE; or va lue of C~ L keyworo that user used to terrirate
ti- c sreci fifei aceress List ; or the value of the CML k.ywcra
tc be used as the irair output Mode

Inc ar cjurent:

F A LSE :  or the v a l u e  o~ the secondary cutcut mc cc keyw cre

74
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~~‘ ,n iL 157~ Procrar’ens’ r u n e  te ti - c ebu~~cerPrc~ rarm er s ’ -~uioe To Ti-c Ccbu~ ger ~iscatcher
~~taiLec Ciscu ss 4oc Routines C 3Lla bLe ~rcm The CLI

‘~t~ ar gum ent

FALS E ; or ~~~~ i rni cat in~ th at this si -cu l c be -an assignment
as weLL ~s a cispLay r-p era tlcr

(this .111 be true if tiie user uses the 2nc are 3rc
an c - unar ts  icr s pe c i f v i r ç  output ‘ece ,  er a be wants tr Co
an  a ss 4

~ n~ ert o t h e r w i s e  t i- is  w i l l  m os t  L i ke ly be false
arc  ass icn i rent  will be inc -b ated, if desired, by the
a c c re ss  l i s t  t e r m i ra t ~~rc c h a r a c t e r .)

5th argum ent:

the eccnes s e~ th• resuLt Li st

r es ul t s  —

Ii CI~E

e r rc r ccra i t lor s  —

any error coroitions cetectec by this rcitine w i l t  be harctec
Irterr at Ly arc an acoropn iate error message will b-c oispLayec
tc the user via the uti li ty routine ~n t s t r

ciscussicn —

this is the m ain routine usec for displa )ing anti as signb n c to
accress lists. It treakc Gown the o~ ssec ae cress List Into
acd re ss ranc ee and then uses the LM Lnsacr routine t o  obtain
stn irg e to c-c presentec tc the user; it m akes use of the
u t i lity  routine c n tc t r  to d i s p l ay  stn ine~ to  the user icr the
eispl ay cnly case, and uses the util i ty reutire pa snstr tc
ciec lay strires to the user ann ~et new v a L u e s f c r  the c is p lay
a rc ass 4c- n-ne rt Case.

7S
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~~ - c r i l 197’ r cg rav rmer s ’ Gu ioe tc the Debugger
~n1’r~~rm ers ’ Guice To The eburner Dispatche r

:~~t~~ilec Cisc us slcn: Poutines CallabLe From The CLI

crcccctre rare — xcta crl 21m

p r c c e o u r e  u re t i c n  ( b r i e f)  —

tc  c 1s p lay  an a e c r e s s  L i s t  a rty  on t h e user ’s term ina l (arc
cct i cra l l y to  a s s i gn to the aedress list ) incepercent of
whether or r e t  tne user i- -ac s oe c i f i ec  t h a t  hIs output si-cul c go
tc a fi l e ~ n c f o r  his ter Inal

ar ouire nt s —

s e e  sa~~rl o r c c e a u r e

results —

s ee sa t i n  p r c c e c u r e

crrcr cc r citi ~ ns —

see sa t in  p r c c e c u r e

c isc l_ ss ie n —

T~~i~ ~rcc mcti re uses saarl. to co most of ‘ts work . .b at it cces
is t e r p o r a r i l y  ( f o r  the cc urs~ o f  di~~c La ) i no  anc ass ign ing  tn
fl- c a c a r e e s  L i st )  rn cd - f f y the cutout s t a t e  of the oebupger sc
t h a t  c u tc u t  c c - e s  cnly t o  the users term ir eL.
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Pre— ram— er t ’ Gubce to the Cebu cger

Pr cr r~~~ ers ’ ~~~~~ In The ~ebur~ cr C4 sp atc her
- t a i l e c  Ci5ci - s s~~iCn ~cutiries C a lLa b Le m om The CLI

r r c c _ c L r e  ra re  — ~cca dr L 21n

r r ,c e c u r e  fu rc f 4 cn (~~r ef) —

tc print an ~c C r e s s  l ist  in th~ user’s oLtpu t file

a rc u i r e r t s  —

1st ar cu rcn~

see sac rL rroce dur e

2 r c  ~rgu ent :

see s~ cnl ~nt~cecure

~rc ar gu— ent:

se e  s~~c rL  rr o ce c u r e

~t’~ er~ w-ent

ti - c ~ccress ci a str lrg cc rta in in g the race of an cutput
‘4Le cr L~~Z m.~ nin -~ to use the exi~~tinc output file

~tb a r gu rrent

see seen cr c - c E-d une

r e s u l t c —

see searl crcceau re

e rrcr c o n d itio n s —

see s a o r l  p r- ~cec u re

ci g c u s sl cn —

Th I s ~ r c c e c ~~rP use s s a c r l  t3 co m ost of 4ts work. ~b at it cccs
is te ’ocr~ ni L y (ton the ccur se of dIspt a > in c to the actress
L i s t )  c -oc t f y t~ie ou ’ cu t  s t a t e  of the c e h i g ’e r  Sc t hat  output is
w r i t te n  erL~ or  t h e  41L e sper.i iied ~ s th~ 4t i - a ro u m e rt .
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1~- n 1t 1~~7~ ~ro r ra , r—e rs ’ ‘~uIcc to the ~ebucgerPrc~ raaffe r s’ Cuice To the ~ebuccer ~4sp atcrier
~t~- i I .ea Diccus sion Routines C .,tlahle Fncm The CLI

cr o cec u r e rare — x ctat 210

rrocedu re fun ct ien (brief) —

t c  us e  the  va lue  of the c a t a  s t r u c t u r e  L~ T V C I S  (the last vaLue
cisotay ec tc the user ) as an a e c r e s s  l is t  to be c i s o La-yec ,
usi re  t i-c  sa ne output mooe used in the t rev ic us comnar o

a r~ uw e r t s  —

let argum ent

t i-c  a c - c r e s s  o f  the  r e s u l t  L is t

re suLts — 
—

see sadnl prcceuure

erncr ccr dlt ions —

L ee saorl crccecurc

c i s c u s s i cn —

T!is cncced ,~re uses saorL to  d o mast of Its work. what it eces
l.a ç~ererate ar ac-cress la st stnina from the value In the
L~ TV CI S oata  s t r u c t u r e  arc then c a L l  s a c - r I  to do its work. It
Is ti— c res p orsi b iti ty of the U’ to !raIntaIn LSTV IS.
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! .~;nl L 9 7 c  °r c - r - ’— n e r s ’ Gui re to ti-c Debuçger
~ r o c r a — m e r s ’  ~-ui c~ To The eeu’-’er C4 scatc ber

n t a i t e c  Oisc u ssicn : ~cu tin es C al lable °rom The CLI

cre cecu re rare — xcoourt 21~

~rc c e c u r ~ r u rc t i c n  ( b r i e f)  —

tc use the value of the 4irst elem ent of the LSTA O IS cata
structure (the last ~ ac-creases cis oLaye c to the user) as an
a c o r e s s  Lis t to be ni soley ec, using the same outout  ‘ace usec
in the previc u s comm and

ar~ i.eents —

le t arCurent :

the acaress of the result lIst

re su l t s  —

see sati rt

error ccrd itions —

see saan l prccecurc

c iscussi cn —

T i - is crcceoure uses sad n i - to co most of its work . ~hat it cc-es
is cencr~ te ar ac tress L i st strir , from ’ the value of the first
d ecent ef the L .STACIS a~ ta structure arc then ca lL sar rl to cc
its wc rk. It is the resconsibi l ty ct ti- c L~ to ,ra -4rta ir
L 5TA C IS.

(It cets the valu e of the first elemen t or the LSTA I! data
structure b y usIni~ the ~xten nal rcut ir e odarnc. )

E a s i c al Lv , this routine orovices an inv .rsc for the ac -tab
rcut ire c.~~. If ti-c user i-ac eispLa veo r, arc the corterts c-f
ce l l r were — , aro then the user gave the comm an c that causec
the xctab rrutlne to be calIco , then cell m woulc be ci sptaycd
if the user then . gave ti-n con r an c to cause ti- c aepounc rcut lre
to be callec, then ceLL r would be cis p l aye ti again.
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~t. .arIL I9~~ Prcoramm crs ’ Cuice to the ebucget
Prcerasre r s ’ uld e To The Cebuccer CispatCne r

e t - l(eC C. l s c- us s lc r  ~ou tines  CalLab Le From The CL!

c r c c e c u r e r a r e  — ~cln fc 
2 1c

- 
- cr~ oedure functi on (brief ) —

to cispl ay the next cell. fri the m em ory ci the target orceess,

u sin g th e sam e nutput core usec in the crevi cus command

ar -~uir ert s —

l~~t ergureflt

the actress of the result List

r e su Lt s —

see sacn L pn ccecur e

errcr ccrcitiors —

see sac r L c r c c ecu r e

c is cu s sIc fl —

T i - i s proceoure uses sacrl to co most of Its work. What it cces

is c a ll the LV lrnacr routine to generate an address List arc

t i-e r  ti - Is acrress list is Dassec to saor (.
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~ebuccer

P r o g r a m m e r s ’ c ub e To The Debuccer Cisp atc hen
Ce~t ai L e~ ~iscus sicn: Routines CaLLa t - le From The CLI

~rc cec u re rare — x c u~~an 21r

p ro cecure fur ct 1 cn (brief) —

te  c i s p l a y  t he c r e v bo u s  celL in the m em cry of the taroet
rrc ces s . usirc the sam e output mace usec in the previous
cc rma ro

ar-:’ure ts —

le t Frg ulr ent:

t he  a~~e r e s s  or t he  r e s u L t  l is t

r e s ul t s  —

see sa ti r l orc cecure

errcr ccrdI ti~ rs —

— see sscn l orcceeure

c i sc u s s l cn —

TI-is oncredure uses sac-rI to en cost ~f 4t~ wor k. Wh e t  It cc-es
is ca l l ft- c L~’ Lrracr routin e to rener&te an acoress list ar- c
t i - en tb~~s a r c r e s s  l~~ct is o-3ssec to satirt- .
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~ .~c-r iL 19 7 C  Prcgram-re rs ’ Gu 4ce tc the Debugger
C rerra .cers’ ~,uioe To li-c Ceburcer cispa tc i-er

cet abl e r Discussion: Rout ine s Ca lL ab le c rcm The CL !

:rccecure race — ~cas~ ri 21s

-~ 

- 

~rocecu re it.rctbcn (brief) —

to assi c- r to the eec-ness List user in the previous coemerc

- 
- arcum ents —

let arcu~ ent

the actress c-f the resutt list

r e s u L t s  —

sec sa drl prcce cure

error con diti ons —

see sean . pro cedure

cisc~ ssfcn —

T i- -i s procedure uses sedrL to do most of Its wcrk. What it aces
is ca ll saari, passlnc ti-c ~coress list usa-n in ti-c previous
ccme a r.d and s4muL ating the user . term inating the acoress list
.lth the LA~~ CWCi-~ R .
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It ap r i L ici m rocrar~ ers ’ cu b e  tc the ~ebucger
Pre:ra ners ~ui~ e To Th e ~et u- e e r  D i s p a t c he r

Cet~~lLec Cjscuss 4cn Routines Ca lla cLe From The CLI

orce ecure race — xceoL 21t

crocecure furctlcr (brief) —

to obtain the value of the acdress List used in th. previous
cc mm a rc

arçuw ents —

let argumcnt

t he accress of the result Li st

re s u L t s  —

see sadrl prccecure

er rcr ccrd ft ion s —

see sadrl prccec urc

c i scuss b cn —

Th is prececur e uses saørl to cc cost of its work. .het it cc-es
is ca lL sadrl, passing the acdrcss Li st used in th. previous
c c m n a r d  arc’ ~irnuLatinc the user term inatir9 the address List
w i t h  th~ CQL~~LCh~ R.
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1E~ ~t cn1l l’37~ Prn-i ra—r ers ’ Guire t~ the ~ebu g ;er
Progrunrers’ ‘;ul ce To The Debugger Cis~ atcher

utall e -a Discu ss 4cn: ~outines C a IL act e ~ror The CLI

orcc e cu re rare — aceac~ 21u

or ccedu re turc +Icn (brief ) —

to cisp lay the aceress l4 st usec in the crevious comm ane in
asc ii output ~oce

-
~ 

- ar curerts —

let ar~ u-~ent

the ~ccress nf the resuLt List

- results —

— see saarl procedure

error conditions —

see seo rL prcceaune

c iscu ssicr —

This rrcc ecur e uses sadrl to do most ~ Its wor k. what It cces
Is t a ll sadrt , passing tre ~cdress l ist usec in the previous
com ma nd arc sim ulat ing tw e user tere 4natlng the a’~~ress L ist
w 4th ti-c ~XC~~ft RKC i-5P.
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~~ ~cr 4L t97~, Pr c~ rarmers ’ ~uiae to the Debug~ cr
~rccr .-~r m ers • ~u 1dc Tc The Cebuc .~er 24 spa tc ner

et~~iLec Di~~cus~~icn cou ti nes C a LLab iw From- The CLI

;rcoecure rar e — ac - sl eb 21u

crocec u re tu rct icn (brief) —

t c ciso L ay ti - c ~ccress List usec in the :revlous comm and in
syirb cL i c cutout ~-cce

er Zuc ert s —

let arçu rer’t

ti-- c arcress r$ t’ e result l1 st

res ul ts —

see sadnl

err o r ccr C-~tiors —

see s art crcce-~ure

c i sc u s s 4cr —

Ti -j~ p rcce cur e uses sadrt to CO nst cf Its work. Wha t it cc-es
is ca l l seart , sassing the ac-cress li st usec in t~ e prev 4ous
cc—m ar t aria sim u latinc the user terminating the ac-cress List
w ith the ¶L~ Si-Ci-L2.
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~ ~ç ril 197C Prc~ ram?erg ’ Gubce tc the Debugger
Pr~’crarmees’ ~-ui~ c To Ti-c ebuccer C4 spatc her

cetail ea Discus sion: ~outine~ Ca lLab le Frce The CLI

orccecure name — xcb slsp ’ 21w

p ro ce cu re 4u rctbc n (brief) —

tc cf splay tIie accress L4 st usec in ti-c orevious coem-anc Ir
str irc cutput m ’oce

ar~.i.~m - en t s —

— 1st ergu-sent

t he oocr ess C f  t r e r e su l t  L i s t

res u Lts —

see sacr i. p roceaure

er ror ccro -ltions —

see’ sa trL procedure

clsci.ssicn —

TI- is crocedure uses sedrl to to cost of its work. .hat ~t ac es
is calL sacrt . oassfnq the accress list used in the previous
c-cm -ma rc and s4mul atin g the user ter~iinat 1ng the atidress list
with the eSL .~.S hC h~ P.
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l~ ~cr Il l57~ arc cranm er s~ C-uice to the Cehuçcer
~roeram ’ers ’ tulce To li-c Debt~c3ec Ci scetc i—er

Leta blec Discussi on : Routine s Cal.LabL ’ From The CLI

srccec ure rare — ccts c 21x

p racecure i Lrc tlCn (brief) —

tc c ispLey the actress li st us oc i n t he ~r e v i o u s  ccme anc in
nu m eric output mc cc

ar- ’um -erits —

let arcur-ent

t he ac-cress of the resu lt Li st

resuLts —

see scant prccecu re

er ror ccraitlor s —

see seorl prccecure

cisc~~ss i cn —

Ti - is croceGure uses sadnt to co most of its work. !hat it cc-cs
is ca lL satrl. passing ti-c ac-dress list usee in the previous
ccm merc and simut atina the use r terminat Ing the address List
w ’th tP’e LSPLSRCCh4F .
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I~ ~~ n 1 l  j~~7C r ro t ~ra r i e rs ’ C-aloe tc the Debugger
Crocrarrcr s~ ‘uide To The Oebu~~ger Cisp atcher

~etaiLe c Ci :cuss ’cn Routines Cal labLe Crc-is The CLI

crCceC u rC rare — xcrsc 2 1y

cr c - c- c c -u se funct icn (brief) —

tc sisp lay the address list usec in the previnus c m-and in
re c crC output InOOC

a r cu p re n tS  —

let argum e nt:

t h e  r~ccr?Ss ~~f t~~e r e s u l t  l i st

re su l t s  —

see sadrl prcce cune

errcr ccrc itio rt s —

see sadrl proce oure

cisc%~ss ic-n —

Ti - is : r c c e C ~i r e  uses sedrl to Co cost of its work. ~.S hat it oces
Is call sadrt . passin g the ac-dress List usec in tPie orevious
cci r’rard art simu tat 4 rlg the user tercinatin g tne adtress list
w 4tb the PS(~~~REC i--4AR .
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!‘~ t- r i t j97’- e rc ram—ers ’ Gu 4re to the C e i-u cg er
rc- cr ani-c r s~ ~uice To The Debliccer Dispatcher

Det ai le c Disc u ss icr: ~o u t i n e s  Cal l able Frcm The CLI

~rc ce cu re race — wcg~ ark 21z

crcccc ure tu r ct 4 cn (brief) —

tc r i s p La y  the  b lo ckna ines for the symbo ls usec in the ac-cress
List uSec ir the previous c-errant in str 4ng cutout ircce i.e.
ti - is routin e orovices a rrechar ~ism to determi n e fri which b Loc ks
syrbc t s arc cefirec

ar - u l rer ts —

Te t ar~ urent:

tre ac-cress cc the resul t list

r e s u l t s  —

s e e s~~drl p rccec ure

error cc rdlt ion s —

s e e  s~ drl pn ccecure

ci scu ss icr i —

T i - is rrccedu re uses sadrl to do most of 4ts work . ~hat it cc-es
is ca ll sacnl, p cssinc the cc-cress list used in the previ ous
cc—ma rc aria simu latirg the user ter~~inat Irc the actress list
w it h  the ~i~~C bA P .

_
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1E ~ pr i t  19~~ °rocramc,rs ’ Guice to the Cebu ccer
Preg rarme r s ’ guic, To The Debucger Ciscat ch cr

:et~~il ec Diso uss 1on : Poutj ne~ Callab le Fro m The CLI

crccec~.re race — scfinc 21ea

prccec u re turct b cn (brief ) —

tc c ispLay , and optiona lLy assirr to, those cells within the
b c - uri c - s ~~ an adcress List that meet spec if ic reau-ire”ents

ar ~ u,ents —

1st argurent :

the value of the CML keyword indicati ng wheth er this is to
be a search for references te the passed 2nd argument, or a
searc h for celLs whose value is sceci lied by the 2nd
ar rument . or a search for cells whose value is not eouaL to
t h e 2cc a rg u m e n t

2rc argument:

the acaress of a strin g to be evatuatec, according to the
cu rr e n t  irput mode, tc serve as the search argum ent

3rc arcur~en t :

FcLSE or a value represent ing the mair current inrut cc-ce
keywor c sp ecifiet by the i~ser

4t h araum ent:

F~~LSE Cr a vaLue rep resertinç the seccrdary current input
sc-re keyword specifiec ~y the user if the cair input mccc
has a secorcary rode

~tb a r gu r en t

m ask specification as foLlows: if FAL~ t t hen use de fault
m ask (CCF M~ SK ) ot herwise the address of a string to be
evaLuate d , acccrdin g to the current Irout n’oce, to be usec
as the mask

9C

~~~~~W 

-~~~~ _ _ _ -
~~~‘ 

__
~

__
~ _i_~ - - - - ~~~~~~~~~~~~~~~ - -  - -



- - - - ~~~~~~~~~~~~~~~ --- — - ~~~~~~~~ - - —-— — -
~~~~~~~~~~ -

l~ ~-~~n Il l97’~ Proçra mr ers ’ Gulce tc the Cebuggen
°rccra-irer s ’ ‘-uide To ~he :ebuncer Disp atcher

eta~~lec- Ci scus sion: Rcutines Calla b le F ree The CLI

~t~’ ar~ u~ ent :

ti -- c ac - cre s s c- f a strir ç ccnta inir ’~ U-c ar’cress li t t tc be
se~~rc hec, cisp laye d , and cp t iona tly assirred to

7th argum ent:

FALS E : or value nf CML k— yw ar d that us er usec to tenm irate
t he sceci4fec aecress l4st or the vaL u e c-f the C~ L keyw crd
tc be usec as the m air output moce

Eth argum ent:

F~ LS~~; or the value c- f ti-c secoricary cutout ‘ccc ke~~.erc

~th arguirent

FALS E : or TRUE incieatinç that ti-~~ s i-cute be an assicn ,ent
as well as a cispLay cpe rationi

iCt i - argum -ent:

th e acaress of the result List

r e s u l t s  —

\CNE

errcr cc rti~~ions — 
-

any error ccrc lt icn s Cetectec by this routine will be harclec
in ternalLy arc - ar ac-oror~riate error ressace w iLt be ofsptayec
tc t he user via the utility routine cntstr

c i s c u s s i cn —

T i- is routin , breaks ~ow n the c-asset actress list into m ccrc ss
ran g-es arc then uses the LM Lri 4irer rcutl re to ob in stnires to
b e c-rese nted to the user ; ft makes use ci the ut i l ity routine
p rtstr tc aispl ey stn ine s to the user for the display only
case, arc uses the utiLi t y rcutine rasn str tc aispl ay string s
to ti - c user ~ rd ~et new vaLu es for the ai spla y art assicceent
case.
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1€ t cr il l97~ Prccramm ers ’ Guide to the Qebuççer
rcgr arm er s ’ C•ui~ e To The ebuCger Ciscateher

~et~ iLe~ Cls cs.4ssion: Pnutlne ! CaLLabLe From The CLI

~rccec~ re race — xc~ en s 21mb

~rccecur . furctirn (brief) —

tc set .~tI. ceL L s in a soecilieu mocress List to m soecific
~aLue

ar~ LIT ents —

1st or~ uWefl t

t~ r acor~ ss o~ a strirç to be evaLuatec, accorcinc to the
cLrrert ircut moce, to serve as the veLue to set rescry to

2rc arqw~ent

FALSE or ~ vaLue reoresentinç the mair current fn~ ut maceke~ wcr~ s~ ecifiet , by the user

3rc erçurert:

F~ L$~ or ~ vaLue recresentlnc the seccrdary current ir~ ut
~cce freyw orc specifier by the user if the main iflpI.t mccc
has a secoroary ~oce

ath argu~ ent:

F.~LSE to 4rcicate no cask shouta be usea when ‘socify ~emcryic~~ rears çet mask s~ ec1fic atfon froc !th arcumert

~th ~rgurent

mask spec~~ ication as fo1Lows~ if FAL.~~ then use defauLt
mask ~~~~ A s K ) ;  otherhis e the aadress Cf a string to be
eve Luatec, accorain~ to the current Irput mode, to be usec
as the mask

Eth argum ent :

the acoress of a str irç ccr.ta4nin c the adcress List ~h cse
~evr ory  is to he m odi fiec

~~~~ T1~~~~~~~~ ~~~~~~~~~~~~~~~~



:~ A~~r iL lS7~i Procram~ ers ’ ‘ u 4ce tc the ~ebu pçerFroçran ~~ers ’ ~ui0e To The Cebuceer Ciscatcier

~etaiLec Ciscussier : Routine s CaLLabLe Frcm The CLI

crccecu re fame — xcste c 2lad

~rcc ecur e fLrct icn (brief) —

tc c isptay the current state of the ceDuccer to the user

ar-~ucents —

1st ~raurent

F~~LS~ to IIV DIY a short status reccrt TRuF : to impLy a
v e r b c s e  s t atus report

2rc ar qucert

orcc esg scecification as per the next ariurent

!rc ar guirent — an Indicat or of i~hat the ~rc arrn.rent is as
fcLLc h s :

0 — a L L processes

I — crLy the current crocess

2 — 2nd arcument specifies an IC~I

3 — Zrc areument specific! a use name

4 - 2nd ~rcurent scec~~f1es a Loca l. rare

0th arqu~ ent

the ~~cress c f the resuLt List

re s uL ts  —

~Cr~~

~rrcr ccra ltior’s —

cisei.ss icn —

55
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i& s~~r i L  14 77C Pra .~rm ,p~ er~~s Gu ide to the Ceb uç g er

ero :rareers. ~uice To The Ce~ uoger Cispatchereta iLec Discussion : Routines CaL Lab L e cram The CLI

t his rci~
tjre h i t  I give t~ e user the status of the dehuccer ord

~re o r ~ cre ~rccesses as soeciffec ~ y the argu~ ,rts; thisrcutine w ill. use the u ti li ty routine pnt str fer presertirç
s t a t u s  r esu lts  t o t~~e user
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it .~rr 4L 15”~ Prccramrre rs ’ ‘ uid— tc the ‘~ebucger
Pro.- r ~~-eers ’ Guide TO The ~e’u~ c.r Cispatc her

~p ta 4Lec Discu ssicn: ~out 1nms C.~LL ’oLe F rc~ The CLI

~ r c o e c u re ra r e  — X C S~~CS 2 lae

:rccecu re furcticn fbrief ) —

tc — “ city the executl cn sreec of the tarcet ~r~ c e ss

ar :t.irerts —

1st argu ient

FALSE — t~ ret urn to rorM eL execution speec LAN ’ L~A GE to
i rc ic ~.te sincle stem ~t the h~ ch leve L Larpuace instructicn
Lev e L M~ Cb1~.E to in~~

4cate sin çL— stec at the recbi ne
irstr u ctior leveL

2rd argurent

TRLE to ircicate to ce&L wit h calLed crocedures as a singLe
irstructjor

3rc arcu—er i t

T~ i~E tc ircicate execute until. a trer~~fe r ins t ruc t fo r  is
Cx ecu t ed

4th argum ent

1 t.E to Irnic ~~te to c~ nt4 rue exec utior ~ut cm at icaL Ly after
ex ec u t in- crc of the ,nove tyce Qreak s

re s u L t s  —

~C I~’E

errcr ccr .ditiors —

~C r~E

c i s c u s s icn —

tri s routi ne w i l l, set th~ execution speec of the current
;rcc ess to eI t her norm al executio n sceec cr to the op ecif iec

~c~~e of sin~~lc step~~Inc, execution u n ti l. a t~~ar’ s ’er.  etc.

- -  — --
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‘4 It A pr IL 19~~5 °rocram,ers ’ Gu ide tc the Cebugçer
?rccrairm ers ’ Gi,~iCe To The ~ebu gq er Cis patc her  J:etal te c Ciscussion: Routine s CalLab le From The CLI

crececu re race — xcbr kc 2laf

~rcc ecu r e lunc-s icn (crief) —

tc r em ov e a L rea~ point

ar~ ume nt s —

1st ar gument

trea kpcin t numb er to re ctearec or zere (0) to irei cate
c Lear aLL breakpcints

r e s u l t s  —

er ror  ccrditioI ’s —

c i s c us s ion —

this routine w i l L remove the incicated brea kooint

C8 
A
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It A priL 157~ Precrameers ’ Guice tc the Cebuccer
Pro~ raemers ’ ~uide To The ~ehu cger Cispatcher

Ceta iled OiscLss 4or: Rout1ne~ CaLLa bLe Frce The CLI

,rccec u.re rare — xcbr kc 2lag

crocecure furct 4cn Cbr 4et) —

tc c ispLay the status of a break p oint

arçuserts —

L 1st

brea kecint number to be cispta yec or zero (Q) to iricicate
c isdtay all breakpcint s

r es u L t s  —

‘C

er rcr corditfons —

r~CP~t.

ciscussicn —

t his routine wI LL dispLay (tc the user) the status of the
ircicat ,~ crea~ ccint it w ILL use the utility routine prtstr
fcr act uaLLy presenting informat ion to the user

59
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it A~~ril 197C D ro cram re rs l Gu ice to the Cebugger
°ro cr~~~irers ’ Gu ioe To The Cebuccer Ciscetcher

et ai Lec~ Ciscus slon : Routines Callable From The CLI

r rccecure rare — icbr~~s 2 la h

~rccec ure fun cticr tbri ef ) —

to set a oreA l-ocint

ar ’um ents —

1st argu ment

the trea kp cint number to be set or zero (3) to Let the
ce bucger choose an arorocriate number

2 rc  ~rgu rent

the acr of a strinc ccrtaininc the adcress at which tc set
the break p oint

~rc ar gum ent

currently unuse d — shculo he zero

4th argument

ar irci cation of how to treat the breakpoint upon
encounterin g it, i.e., enter the Cebuçoer, proceec
auto matica lly after notif ying the user of encounterirç the

~reaIrpcint , o r onLy enter the decugaer after encounterinc
the b reakp cint for the nth time as sps cified by the next
a r um ert

~th ar gum ent

the creceec count if the 4th arcu’ent specifiec this wcde
othe rwise zero (C)

‘ tti ~rgurert

the acdress of a strirç ccntainir’c cebug~ er cc’mancs tc be
e x ec u teo If this brea kpoint is taxer I.e., control enters
the debu~ cer )

Jt ’~ a r cu’ re nt

130 
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it ~~ n il i97~ PrcCra~~mer s ’ gu ide to the Ce b u c ç e r
m re~ rarre rs ’ ~ui~Ie To The Cebur,cer Ciscatcber

~cta ’Led C isoussicr Routines Callable Cram The CLI

the ~cc r e~~s o f a strir ; c~ rt ?inir~ de~ u cier ccmma ”cs to te
~~ecL~ eo it t h is ~reakp o irt is not taken (e.c.~~ the prcceeo
ocun t nas rc t  yet rerchec zero)

~th argurrent

ze ro (~~) or tre address cf a string ocrtaining a user
su coLI e~ reme for this ~reak poIn t

~th zrcument

the accre ss of the recu Lt List

re s u lt s  —

the crea kpoirt number actually set

erro r ccl’c~~tions —

¼ C \E

c i scuss ic n —

this routine will actually estabLish the breakooint as
spec ifiec ov the cassec mr;urents it wilt use the L~ Lrevbaor
routine for ew aLuat inc the str in c contairino an acdress at
w h ic h to set the b re a l c oo i r t ;  it wi l l, use the CS” osrmbrk
rcutir e if t’~1s crea kpoi rt was prev 4cust) set at another
acc ress.

131
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~e t.p ril 1975 Procramrers • 3uice to the Cebugg er

cro cr~~mme r$’ 3uiae To The ebugger Ciscatcher
et~~ILed Ciscuss ion 5out ines CallabLe From The CLI

~.rcceeu re rare — xctrc c 2lai

crcc e c ure furcticn (brief) —

to remove a tracepoint

ar~ uientS —

to be scecifiec Later

r t b ar gurent

the  a c o r e s s  of t he result  List

results —

to be speci fiec Later

e r rC r  cc rd it io rs  — 
I 

-

tc b e s c e c i f i e d  Later

c i sc~~ss icn —

!~CT IPPLE”~ 1%TEC YCI
I

I
102
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if 4~~nil 1q37! Pronra srers ’ ~,u ice tc the Cebugçer
°rocramm ers ’ ~uIoe To The ebucçer Cispa tcher

etaitec C ie cuss io r l Routines CaLLabLe Frcm ‘he CLI

~rccecure race — xct rcc 21a~

crocec ure fur ct 4 cn (brief ) —

tc cisplay the status of a trace po int

ar ucen ts —

tr  be specif4 cc later

rtb ar cum ent:

the ~~cress c
4 the re suLt list

res u L t s  —

tc t e  scecit iec Later

e r r o r  c~ ro it icns —

to be sc ec lf iea  Later

c i s c u s s 4~~n —

\CT IMPLEhEJ~T EO YLT

1~~3
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It A p r i L  197~ Prcçra mn ers ’ Gu 4ce to the Cebucger

~ rogra~~’ers ’ ~u ice To The rebucger O4 s patc her
:et~~i lec C i’ cuss 4or,: Rou tines ‘a t La b Le ~rom The CLI

:rccecure race — ~ct r cs 2 la k

croce c ure funct ion (brIef) —

to  set a tracep olnt

arç ume rts —

t c  ‘c s p e c i f i ed  Lat er

r th  a rc u i re n t :

the acaress ot the result List

r e s u l t s  —

to be scecif led Later

er ror ccrdltion s —

tc be scecifled Later

c i s c u s s i cr’ —

~CT 1’ PLEM E~.T E C Y ET

10k 
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i t ~cr il i97~ P rcç ra ~~’ re rs ’  Guice to the Gc bucCe r
D rccr~~7rerc~ Gu~ ce To The ehuçeer Cisc atcher

Cet ail eo ~iscussi~~n Rou tines Callab le From The CLI

p r c c e c u r e . r a w e  — x c c o r t i n u e  2 1a 1

~rcC eC ure tur~ct4cn (brief) —

tc rrs u ”e tarr.et proce ss executi on c.#te r encounteri ng a
tr e a K D o l rt or a tracepoirt Or to start target process execution
after s ecit yirg a target p rcc ess

a r - u t r e r t s  —

1st ar .uw en t

FA L S E  or the acd re ss  rf a string cont~~inlrc ar address I,,
the tcrget prccess at wh ich to cert inu e execution

2rc argument

F ALSE to % r d f c a t e  actuaLLy ccrti nue the process, or cmtr, ct
tc  i r o ic at e  tc  mere ly set the address at whi ch execution Is
tc be resum ed Later

• ~ rc a rç u r e rt ~

t h e  a c d re s s c f  the r eru lt  List

re sul ts —

e rrcr ccrc ltiors —

cisc u ssic ” —

this routine w i l l .  actua ll y resure execut icr i of the target
:rccesse s , arc c~~t ion aL ly m ocif y the Codress wi t h i n the tarçet

~rcc ess at hjch executi on is to be resumed I it will use tw e
L~ L r e c ~~~r r cut i  re f c r  e~,a Lua t i r c  t he  aocress speci tier, at

— wt’ icr to resume executior .

1C~
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it cni L j97~ Frcc rami re rs ’ Guide to the Cebugger
Prc qr~~~mers’ ~iui d e To The ebuçger Ciscatcher

‘et~~ilec Ciscussion : Routines Ca Ll abLe From The CLI

‘ rccec u re rare — xCex ecute 2Lar’

procec u re tun ct icn (brief) —

tc ex ecu te  a sin g le i rs t r uc t ~ cn on oeb aL l of the tarCet process

arS~Jum en tS —

. 1 s t arçurent

an Ircicaticr . ot the type of inst ruct icn to be execut ec as
t c t l c w s:

FA L SE — execute the Instructio n Literally speciflec by
t~~e use r -

crt bi ch — execute the hIgh Level Language Instruction
specif ied

c,rtiraehine — execute the ma chire LeveL instructior
spec~~ led

2rc a rgum ent

I f the 1st arcum ent is not FaLS(, ther this argunert
scec ifies whethe r the user sceclf4 ec an instructi on tc be
executed cr t he adcress of an instruc tion In the target
c rccess to be executec

!rc a rç ument

tris is the aedregs c-f a string that ‘ither ccntairs the
irstr u ctic r the user sreci flec or the ao4rress of an
ir stru ctlo r to be executec -

4th argueent

the ?coress rf the re sult List

re s u L t s —

PI C

lot
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~~~~~~ 1~ Ap r IL 19~~5 P rer rar rers ’ Gu 1

~~e to  the ~ebuc~ er
Prcnrammer s • cub e Ic The ebuer.er Ciscatcher

et~~1Lec Ciscussior: ~cutine~ CaLLa oL e Ftc” The CLI

error crn d itior s —

ciscuss ic r —

this routine w i l l  execute e4ther an instruction speci fiec by
the user or er instructi on dt tne acoress scec 4fleo by the
user ; It wi lt actua ll y use the Lr’ lnexec routine for perfor m ing
i ts funct ion
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It ~or4t l97~ Prccra~ ieers ’ Gu ice to the Cebucçer
Prcgrar irers ’ ~;uic e To The Cebuoger Cisoatcher

‘.‘t ’Lity Routines

u TI LI TY ~CLT1’~~S 22

~~~~ 
of  t he  rcu tire s c.~lLe c free t~-e CLI rake use of the foLLo win g

t w o  ut~~Lit ~ rcut ires tnr trans rri tt inc strlrcs tc the CLI to Ce
c is ; L a y e c  tc  t h e  use r .  22a

orcc ecure rare — ~rts tr 22b

crccecur e lurctic n (brie -f ) —

to ni spt ay a strino on the  u s e r’s  term inal  ano/ o r  to write the
strir g in the currert output file

ar~ uwe n ts —

let  a rc u ren t :

the ~ccress cf the strin g to he disp layed and/or written

resuLts —

e r r c r  c c rc 4 t lo r s —

c i scuss i cn —

The first t~~~rn this routine does is to appero a
c a r r i age — r e t u r n ,  l ine fee~ secuence t c  the crc of the cassec
str ing .

T i-en, i-f cutout i~ curre ntly being cisotayed cn the user’s
te rm in al , ti-er ti-is routine wilL calL the l~RIT—SFQ procecure in
the CLI tc displ ay the rassec strin c to the user; If output Is
C o m e w r i t t e n  in an ou tcut  fILe, ther this orocecure w ILL
(rext ) writ e the passed strinc in the output file.

168
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i~ t~t nlL 197~ °ror ram—ers ’ c uice to the Cebuccer
~ro’~rassrerc’ ~uioe To The Cebuccer Cispatcher

-

• 
L ti t fty P cut i nes

crcc .cur e ram . — ~asns tr 22c

r’roce cu re tt~ru t fc r (~~r-ce f) —

to e 4 solay a strin g or the user ’s ten ir ir et arc/or to write the
strir c in ti-c current output fiLe, arc tc obtain a new vaLue
‘re— th e user (~~nc c3t ioraLt-, new current in’~ut ,oce
ca ra rre te r~~)

ar g ume n t s  —

le t ar2urent

th e aecress o f the str in~ to be cispla yed and~ cr written

2rc ar’u ’ent

t he  acoress cf a stnirc tc oct wni tt e r with the new vaLue
stri nc sne cifie c cy the user

results —

let result:

FA LSE or ~ value reore ser ’tinç the ma 4r Inout “ace keywcrc
specifie c by the user

2rc result:

? value re~’resentin~ the secondary ir~ ut ~cde keywcrc
sceciflec by the user if the mair , ou~~ ut m ode has a
seco rdar -v moce ; FALS E otherwise

error ccr d4tio’-’s —

clscu ss icn —

The pur ccse c-f this rcutlre is to disp lay a strfr~ to th e user
which represents the dfs~~la yinc cf scre entity, ceo. a ceLL, in
the tarcet process, arc then to obtain frcm the user a rev
v alue strin -: for tb’ s ertity. The user may scecify a new
c u r r e nt  input coce  to be user to int e rpret the new value
s t r 4 r ~’.
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i~ ap r iL 197~ Pr orra~ eers’ Guice to the Cebu gger
C r o g r a s c e rs ’ Cu ice To The Cebugger Cispatorer

I.’til4ty ~cut ines

T h e  f i r s t  t ’~Irg t h i s  rout ine does is to a ppe ro seve ra l spaces,
fcL lcw ec by a L~~~R~~.CbA~~. fc’tLoweo t y  a space, tc the eassec
strirg .

T i - e n ,  if outpu t Is bej nr  sent to the user ’s termIna l, this
rcut ire w i l L generate a hELP to the CLI. This hELP wi L t cause
the str ir-c ta be cisoLay ec and tnen the execution of a CML ruLe
th at w iLL enatte the user to (op tionaLLy specify a new current
irput imnce arc to) speci y a new value to replace the vaLue
iust cisplayec. The rev value specified by the user, which may
Ce a ru lt strinc , w il L be written fri the strina whose aecress
wa s passec as the seccnc arcurent .

Ti-en, if cutrut Is being written to an output file, the passed
strirc, fcLlcwe~ ~y the saMe aooencec characters m entiorec
above. tcltowed by tne rev value string. fotlowec by a
carr iage—return and a Linefeed, will , be written an the output
file.

Fina lLy, thi s rcutine will return; returrinc the vaLues of the
ke~~wc rcs speciffec by the user for the new irput mode (these
values wiLl be FaLSE~~if the user dic not specify the.).

110
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It ~ .niL 1~~7’ Pre~~ra:i~ ers ’ ‘~u 4ce tc the Ce bugcer
°ro-ra— eers ’ Gu 4ce To Lar~ uage VceuLes

j nt recuc t ion

~C3SA ~ ME~~~’ CLI ! IC L . ~~UAC ~ ~C L L S 23

A lancua~~e mo ;uLe (L~’) is that mocu te in t~~e cebuocer that is
respo nsible for any Larcua~ e sp e cific funct Ior,e.~~. inter~~r,tirc
systoLic input accercinC to th e seiran tlcat anc syn tact -i caL rules o f
the current riITh Level Lar~ uace, or displaying a ceLL in the current
bi ;b Lev eL Lan;uace . Each Lan~ ua ge m ocule in the ceou~~oer is
oesig nec tc be run unr~er a spe cifi c operat inc system, ard to crevice
support for one arc only one Laniuace. For exam p le , there is a
sepa rate 9CPL Lan~ i.a~ e mocuLe for supp ort cf ~CPL on a TENEX arc for
suppo rt of eCPL on an ZLF. 23a

The cebugcer yes cesicred so tha t a LI’ car be Icaced d ynam icaLL y by
the oetu g~~er o-’soatc her (J ) in response to certai n cormanos r~ a
user. The current practise is to corficure a separate cebucger SAy
f ile for each Languace ana to rake the LI’ a static roouLe ir the
detu~~~er . For exanc te , there is a deou~ cer S~~!~ tile fo r the Ll0
Lar guage ard a separate oecugger SAV file for t he ~OVI AL Lar uage.
Eacr L~ is resp onslCLe for provicing a number c~ routines (with weLl
defiriec interfaces ) arc has ava iLe d ’ to ‘t a rumb er of routines and
data structures in the CD arc cpereting syste’ (CS) moduLes (also
wi th w~~tf, ce-fired trterfaces). 23b
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t~ ~~ ri L 197’~ ~~rorraa ,rers’ ~~u~~oe to t h e Ce buç ger
Procreirm ers ’ ~u ice To Language Pccutes
‘ross Structure Cf A Language Module

-:~~:ss !T~ LcTL p E C~ A LAN&LA ~~E vOCLLE 24

~ Lan’uage rrocul e ccnsis’s bas icalL y of a cisoatch tabLe, routines
arc cat a structur es t hat  w il t Ce caL Ico anc re$ererceo by cther
ecc u le s  e f the ce~~u gcer (hereafter referrec to as external routines
arc data structures), and any routines era data structures (hereafter
re fe r rec te a~ sucoert ro utines arc cata structures ) needec fcr the
supp ort o f the externa l routines arc cata structures. 24a

A t the heart cf any LI’ is its cispat ch table. The discatch table
cor tamr s : 24b

a c o r e s s e s  of e x t e r n a l  r cut i res,  arc

ac~~resses ~~ external cata structures , and

in some i ns tances ,  a c i s pa t c h  tab le  ent ry 4~ itsel f an externa l
cate structure. (A ai soatc i-  table en t ry  t ha t  is i tme ~~f a data
struc ture w I LL be called a sim p le cata structure.)

~her t~ e debucçer dispatcher receives a Larcuage specific reauest
f r om t~ie cebugger frorterd (-in response to sore user actior), the CD
loc ks ir the LI’ cisp atc i- tab L— for the address of the LI’ routine that
suppo rts the recuestec function. The CD wiLL then caLl the LI’
routi ne arc ex:ect the LI’ routine t9 perform ifs 4unction an d
opt ion aLL y to retunr some results. If a lunction is ret supportec by
a Lan ua~~e rocuLe. ti-er the ap orooriet e entry 4r the disp atch table
sha lL be o ,  24c

To pe r fcr ” its function , a lanruace ‘ocuLe routine may Finc It
necessar y to caL l. rcut ires oroviced by the CD ara~~cr t h e ~~ macvies,
or to r~~1er ence data structures in these other modules. To cc so,
t h e L~ rout ine w ill use the d ispa t ch tabL . for these other mocu.Les
arc car thus calL cm refererce routine~ and/or Cata structures that
it coes rot crcvi~~e itself. 2ac
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It ~~nil 197~ F r c c r a r e e r s ’ Guice to the Cebucger
Frocr -,nre rs ’ Suice To Language ~ccules

enere tjn~ A Lanr.ua ge I’ocule

C ’ Z~ ~TI~~i ~ L~~~~~~G~ YC~~~LE 2~
The fc ll cwin q cis cussI- ~n is specific for cereratin~ a lan~ uage wo r.ule
oeslgreo tc run urcer TE~~~X. i-cwever~ the prircioles irvolveø are
the 5;~~ r e ç a m o Less 0* what o~~era ’1n~ syst em the tanguare module wiL t
be run undv r . 2~~a

The L a rc u a r e ‘ccut ~ ci sp a t ch tebL e ~U~~T be the first thin g in each
lar gua çe eccuLe . 25b

7-i s secuerce cf ev~~rts to qenerate a I’ is (TE~ EX EXEC coaiuands are
j r  upo er case ) 2!c

usirç ~~~~ ecit the file CO~~~1&.~ L~ to insure that the switches
i-ave the ccrrect value

at t h e T~ NE y E~~tC, run the rror,raa P L J N F I L ,  spec ify inc as th e input
ti l e the file L DF[.R~]’~ —— t~~is will prcc erly como ile arc Iced
t he c e o u~ ger FF

at t h e T~ NE~ EXEC , run the crooram ~lPtFtL, specify i ng as the input
file the file LCA OLCR ,RUh —— t i- I s wiLL orccerty comp ile arc -

generate the deou~ ger loader

at t he TE~1EX E~ EC, run the croçram RUNFIL, specIfying as the input
fil e the flle LCAD~~L1G.RUN cr LC A D~JVL.~~LJN —— this w ’tL p rccerLy
com p ile anc cene rate the de~ ugcer L10 or JC’~IAL LI’ soruLe
ac~~rc pni at e L y

113
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I E A p ril 197C Frceram’ers ’ Guice to the Cebuccer
Preçrem’ers ’ Guide To Lan~ ua ge Mo dul es

T h e Lr ~‘seetc i- Table

T L~ DI S PATC h TA p L E 2E

Th~ sy’scc t ic cf fset rr~,es ‘or ‘he entries in the Lanauaç~ rcdu(e
di sp atch table are cortainec in the file (nsw—cebuçcer)Lanosp .rts .
At sc , the cebuceer loacer contains these definitiors. ~ ‘ote that en
o-’lse t cf C r.fers to the first en~ rv in the dispatch ta~ Le.) 26a

symbcL i c
dec imal citset ~- 

-

offset race meaninc
26b

C Lnin i accr ess o ’ in itiaLi zation procedure

I Lr syrp ~ym b cL ta~~Le po inter for this moc uL

2 Lrtc wLm adcress a’ proce dure to call when
te m p o rarily cone with this LM

3 Lrrnt aecress o’ procedure to call to resume
this LI’

Irt init aed ress of orccecure to call to
in itialize ted

Lrt cwtL address of procecure to caLL when
tem porar i l y done wi t h t oo t

Lntr rtr arcress of prececure to ca LL to
resume to oL

7 t rbpte acoress of orccecure to call when a
orea kooint is n it

8 Lrs~~cr acoress c-f corout lne for cimp lay inc and
ass ir .rinp to codress rannes

Lrfmes acdress o4 coroutine for cisplayin c arc
assi gning to content searches

1C Lrmass accress o f procecure for setting search
mask

11 Ireem s acor~ ss o f orececure to execute
s e t ’  comm and

114
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~E ~~ni L 197~ Prcgrarrers ’ ~u~~ce tc the Cebugcer
Frn.:rarrers’ Gsjlce ~e Len ua~ e ~c cu Lc s

- - Th. Li~ ~~soatcr lad e

12 L rsy’r .jccresm c 4 prccecure to cefine
syirboL tabl e

1’ Lrs y’sc acceess c ’ cc— rcutine to cisolay sy’- tab

I’. Lnts te aceresa e~ cr—routine to c1 ve LI’ st’tus

Lrnacr aecress 0’ prccecure to generate new
accress Li st for Linefeed , uoarrow, etc.

16 Lrevbad r accress o~ prccecure to e~ aLuate
brea kpoint acoress

17 Irnoce r  acc ress  o~ n rc ce c u r e  to a~ penc br e a’ocint
accre ss  tc st ri nc 

-

18 Lrec .~cr accress o f prccecure to e%atuate
resume accress

15 Lrexec adcress of procecure for ‘(xecut e
coe m anc

20 LrdrtL aocress o’ prcoecure when con’ w ith tool

21 Lro~~wLm adcress of prccedure when Cone wI 4h L~

22 tracrst r accress ot prccecure to convert ar
aocress to a string

23 lrce ’ine accress ct cc—routine for MCe fin e hl

comma nd tc ccrvert an adcress to a ~tnirg

24 In ch L~ curren t 1:-i-

: ,
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i~ A p r i l  197c f~roerameer s ’ ~u ice cc the ebuccer
Fro c ra mm ers • Gu~ ce To Linruage Mod uLes

C e t i~i lec  Dlscu ss 4cn: Entries In Ti-c LM~ S ~
4spatc h Tatte

::TAILED CI~~C L 2 S T C ~ CF ~~ Ci- E NTRY l’~ ThE LAN gLA GE MOCULE UCPLTCM TACLE 27

This s~~~ficr wI L L  r4scuss 4r cet a il. each entry in a Lancuaoe ~ccuLe ’sd isp atc h table. ?ach entry dill oe ciscussec urcer its symb oLic
offset rare. 27a

Ln ini 2Tb

ent ry type — prececure acdress

procec ure furct4 cn (brief ) —

rer fcr c Languace anc/or m odu Le ini tiaL i zatfor

w i-er cattec —

This procedure is calIco lonce and once cety) after the
lar guace mocute has peer loacec by the cebuager. (ThIs is
giarartee d to occur after the OS mocuLe as been Loeced and
ir i t ial.izeo.)

a r~ ume rts  —

1st ar nu!rent:

The accre~~s o f  the ce~ ugper c ispatc h fable.

2rc ar~ urent :

T he aceress of the perm anent cutput mode reccrc .

3r c argument :

The ederess cf the permanent Input coce reCorc .

~th ar gument:

T he accress of en output string tn be usee for ‘otentiaL
error conoit ions or f:r ~resent Inn an init iali:mticr message
to the user.

resu l t s  —
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i ~~r Il 157C Prcgra~~m ers Gu i ce t o t he Ce bugger
Pre .ra ’nm r s ’ ~uice To Lar ’ua,e PccuLe s

‘ et !~~t e c  C i s c u s s ~~cn En t r i es  In 11e L ’ S  C~~s pa t cb  Ta t te

1st resL it:

I’ iri t i~~lI zaticn is successf ul then this procerure sh cuLc
r~~tu r r T L E  ~s its first result ; if i rit i - a L i za t 4on 4~ rct
succe~~sfut. ti-en this Crocedure sb outc return FALSE as Its
‘irst rest.~tt. In eitrer case, th is prccecure cay write the
ou tp u t strin o (whose acdness is z-essec as the 4’h ergvment )
w I t h  a ~escace to be :rese nte~~ to th. user.

errcr ccrdit ion s —

3r y err o r ccrc itf ons cetected by ti-is pr ocedure shoutc either
cc ceal t with by this procecure or transt atec into a FA LSE
return w ith ar ap pro p riate error aessage written in the cutput
s t r i rc .

ex t e rna l data structures m ain taine c —

ray wish to rcdif y the t-~ ~FS

ci s c u s s i co —

T he - f unct ion cf this proceoure  is to pe r ic r m  any Language
crc/c r rocuLe Ini ti~~L ization recuirec by the language eccule.

Th is proce oure should s~~t up the per’anert itrut and output
m cre records w Ith the defaults for th is Lanauaqe.
Spec 4ficat L y , the fields CIIL~ NG an d CCL A~~G shouLc, be set up in
the cut cu t •coe record ; arc the fietes 1b LA M ~ arc ZCL AN~ si-cub
be set up in the incut mccc record . In acd 4ticn any ctt~er
f i c i c s  s ucn as the def auLt racix to he Leedi  may be setup.

~r e x a m p l e  of  l.an~ uace s p e c if ic  init iali za t ion  mIgh t be:

Ti-c default ce bucge r  character for the adcress range
col iseten charact er (CCMI ’ACl’A~~) Is a com m a (‘ ,) bnwever, a
cc rma i-as syntactical ano seirent ical me aning ~or L1~ (ar c
irceec for m any laraueces~~, there fore a Languace m odule
ir it i a l i z at i or  p rocecu re  mi~~h t  w~~s b tc  recef i re t he
character that wilL be used as ar a d c r es s  range C e L i m e t e r  at
t r is  time (in f a c t ,  tre LI~ mo cule cha r g e s  a com ma to a
or Ion ‘ :>  at this t i -m e atn also changes some other
ch~~recte r ce firiticns ).

( Fo r  a c e t a i ( e ~ d i s c u s s l - r  of how tc  C hpflOe je e r l c
c~~a r a c t e r s  see a b cv e .)
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1~ A~~r1l 197F ~rc~~na ’ - e rs ’  Gu lce to the ~ebu ~~çer
~rc~~raiemers ’ Guice To Language ~o o u les

:et ~~~Lec C i s c u s s 4 cn: En t r i es  In T he L~~•~ C i s pa t c i -  Ta b Le

T h i s  c r O c e c u r e  ay a lso  w is P’  to cooy entries from ti-c D C e
c i s ra rc ’- t ac l e  ir t c  L c c a t  v a r l a c L e s  to s pee d  up fu tu re
r e f e r e n c e s .  T h i s  is rot  r e c e s s a n y ,  cut s e r e t y an e f f i c - l e r c y
c c r s i ce ra t i c ’ -. as the acinress c-f the CO cisoatch tabLe, arc its
entries (with the excepticn cf those entries that are simp le
cata cata structures ), Is guarantee c rot to change for  the
lifeti m e cf ~n instance of an L~~.

( ‘c te :  t he e c c r e s s e s  of the oeraa nent  incut arc output  cede
recorcs passec as arç~urent s s houL e  not be re’emterec ~ as
the cassec accresses are merely instarces usec for LM
i n i t i a l i za t ion  ourposes.  Any e x t e r n a l rout ines tha t
reference these recorcs icr the cur rent  (as oppos ea to
cer marent ) Inrut/outout mccc r e co ro s )  w i l t  be passed
accre !ses for the certinent recoros (which wiLl crob abty be
a separate instance.)

Lrs yrp 27c

entr y type — s-~’mtoL table pointer

c i scuss ion —

T his entry is a synicot table pointer -for the symb oL table for
the L~’. (For rest Lancua ges runnin~ on ~ T E’~EX t’~Is cons is t s
Ct the Le f t ha L f  cf the wcrc heir; a r’eaative court of the
ruirber of  w o r c s  in the s y m b o l  t~~b te arc the r1cihtt-~~Lf of the
x c r o  ce i r c  t he  accress of t he  f i r s t  wor e  of the syeboL tabl e.)
T i- i s  en t r y  is not usec by the cebugoer, but is mere ly  a
ccnwen ience tc aid in thm detugging of the LM i t se l f .

( i\ c t e  that  the ~~ symbo l tab le  must r e s i d e  in the same pa r t
of the debug~~er eacress space altc cate c to the L~i.)

iie
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Frc ’- rac”e r~~’ ~u 1c e To Lar . quace w c c u tes
~et~~l lec Lisc u ssi cn : Entries In li-c LM~~O Ciscatc i- TabLe

L rt cw l ir 27c

entry type — crccecu re acaress

crccecure turcticr (trief) —

Perfor m any cLeanup neces sary when we are te~~por ar iLy th rcu ~~bwith this L~~, we are about tc Load anot h er L~~.

whe n caLlec —

li-is orccedure is calLen when the user w 4shes to sw itch to a
cifferert L~ anc will resume this L~ subseque ntly.

Er~’uwe nts —

1st ar gum ent:

the cocress of a m oduLe recor o (see ce fln iti or of tb4 s
recorc in COTCEF). ba sica ll y a m oduLe record is a n’echar -tsm
w ithin which a mo duLe can stcre in form ati on w i -iL ’ it 4s
macceo ou t of the cebugger.

resuLts —

let res ult:

a bocLean that is TRL~ if this procecure is successful arc
F.-LSE I f ti - is rroceoure is not successful.

er ror ccrditiors

Sb o u Lc  handle any e r r o r s  It se l f .

e x t e r n a l  da ta  s t r ~i c tu res  i’ainta i n ei  —

d iscLss 4 cn —

Th is rou tine should do ary clearup nece ssary rri cr to th’ s L~teir s ma p peo cut. If there are variables whcs e state the L?~w ishes to re em er wh il e it ~S ac~~ec out,  it “ cy assiur
cetuc~~er c lc ’ aL storac,, wr i t e  in thI s as sic red storace, arc
cta ce the arc res s of this assicrer. stor age in the acsroo riat e

11~
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t~ ~sr~~t 197’~ ?rc-~ra’-,ers ’ Guice to the Cebugger
Pro g ram m ers ’ Gu 4ce To Lan guage ~oou Les

~et ‘1 Leo. Cis cuss ion: Entries In The LM’S Cisoatch Table

li eLc ir the rosute record whose acoress it was passec . This
rrc cu le recorn w ill . he ma ce a~ca itahl e to the LM when ft is
c a l L e c ~.t its r~~sume use entry.

Lr r n t 27e

en t r y  t y p e  — p r o c ec u re  ado ro ss

crcc e cure furctlcn (brief ) —

Ferfcrc cry re irit iallz ati on uocn resum irg use of en L~~.

wh er c a l t e~ —

T his crcce cure will cc celle c uCcn resur ir ’~ use cf an LI’ that
i-as beer m appe d out whiLe another LM was in use - -

ar~ um e rts  —

let argument:

t he  a ed r e ss  of  the DC cis~ atch tabLe

2nc argum ent:

t he acoress of string for error messa re

!rc argucent

t he acc r~~ss o -~ t he eccute record for the current L~

r es u L t s  —

a bo clea r —— T~ U~ i f success : FcLSE i f fai lure

er ro r  con d it ion s

~bc ulc i-crete any errcrs itself; may return an error message in
t he p as s e c  s t r 1n ’~.

e x t e r r a L  da ta  s t r u c t u re s  ma lnta inec  — ~CNE

ciscu ss icn —

12 C
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~rccracre rs ’ Gu

1Ce To Languace I’ccuLes
e t a i t e o  C i s c u ss 4 cn: En t r i es  In The L~~’~ C is pa t ch Tab le

T h i s  ~r c c e o u r e  S~~O U i c  r~~~n i tia li ze the LI’ a ’ter  it has beer 
—

ma~ r’ec rack in (.~tter he ir~, raccec out ‘Cr a w h i l e so ti-at
anct n er LI’ crul c be usec). t w iL l  be cassec the accress of
the same crocu le record that was passec to the ostcwost rcutire
(see above ).

lr t ini t  27f

entry typ e — prccecure acdress

prc cec ure fun ctIon (brie-f) —

~rera re the LI’ tc debug a new tooL.

w her  ca lIco —

T his procecure is caLLed the first time a tool is specified for
ce bug.Irc.

ar~~L.m e r t s  —

let argurent:

the acoress c’ a too l  re c e ro

resu l ts  —

1st result:

a toolear ’ t h a t  is lP(j~ if this p rocecure Is successful arc
F~~LSE if t i- is p rocedu re  is nct s uc c e s s f u L .

er rcr ccrdi t lors —

external. ca 4a structures cna rtalnec — -‘.ONE

c iscu ssi cr . —

‘i-is croced 1re i5 resp on sib le for settin c up any cati
s t r u c tu res r eede~ fcr the decugg ing of a t oo l .  It is caLIco
aber  the c e t u cc e r  f i r s t  Lea r r s  o f  a too l  to be a .bunçec. It
sa y  wan t  to pe r f o r m  the t o L L ~~w j r o  f u n c t ic r s  cc py the s y m b o L
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U c p r i L  197C °ro;raemers’ r,uioe to the rebugger

~r~~~r3msers’ Cuice To Languace ~ocules
et~- i le c  C i s c u s s 4 on En t r i es  In The L~”S C is pa t c b  T ab le

tat i. ot th, tooL , r et the run—t im e state of the tool arc cuilc
a cata structure for the top stack f ra me ct tre tool..

t r t c w t t  27~’

ent r y t y ce — o rc ce c ure  a dd ress

pmo cecu re fun cti on (brief) —

S a v e  4n-fcrma tion to aLLo w resumption of cebu gginc of a tooL at
a Later t ime.

wi -er calLer —

T h i s  c rocecu re  is ca Lled when a tooL is beinc Left tempora riLy
but wilt be resum ed at a Later time.

ar çi.werts —

let ar gum ent;

the  a c o r e s s  o f  the tocL record f~~r the tocL bein g Left

resu l t s  —

1st results:

a boclean that is TRUE if th is  p r o c e d u r e  is s u c c e s s f u l  arc
F~~LSL~ if th is c r c c e a u r e  is not s u c c e s s f u l .

e r ro r  c c rd i t io r s  —

external data structures m airtainec — ~CN(

c is c us s 4cn —

Th i s  p rocedure  w i L l  be cal ler. whenever the debuc~ er ~s
tew p cr ar il y Leavin g debuc mode tar a speci ic process. It rust
i r su re  that  the c r o c e s s  w h i c h  is be i ro  l e f t  is ir such a state
t i-at its execution car be resu ec late r .
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Lrtr rtr 27i-

entr y type — p rocecure acdress

;rrcecure urcticn (brief) —

Prepare the LI’ tc resume oebugg ina a toot .

w i-er callec —

Th is prccedure is caller. to resume cebucging a toot wi-er thi s
Is rct tr’.e fir st tim e th 4 s t oo l  has oee r~ spe cifien in a Cebuc
cc r,ard.

argum ents —

let argument :

th e accress of the tocL recorc for the tool beinc resum ec

resu lts

let res uLt:

a tootear, that is T~ 1J~ i-f t h i s  p r~ ce cu re  i s success ful ar c
F ALS E if th i s proce dure is not successfuL.

e r ro r  c c no i t ior’ s —

ex t e r r a L  da ta  s t r u c t u r e s  ma i nt a i r e c  — ~ONE

c 4scuss icn —

T h i s  p r c c e c u re  s e t s  up cata structures ir the L” so th at the
tcc t whose tooL re c o r c  Is cassec becc ires the current tool.

l2~l
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~e ta I(e~ C i o c u s s 4 on: Entr ies In The LM’S C is ca t c h  Table

L r b o t e  27 1

entr y type -— orccecure aedress

p rececure function (brief) —

~erfcr e cry t an~ uaqe arc/or mocule sreci4ic action recufrec at
- crea k~~oint i- it Cana other,  see o e L o w )  t i re (s ) .

w i-m r calico —

This proceaure wi lt be catlec

w hen a target process is specifiec . arc

w i-er a bree frpc jnt is enccuntered in the t.~r~iet process, and

when a tracepoir’t is enccu)~tered in the target process.

Ir a L l. ir s t a n ce s ,  th is  p rocecure  w i l l  not be ca lLed untiL after
the CS mocu le enter  break point o r o c e c u r e  i-as beer c a t L e c .

12~ 
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ar u m e r t s  —

let arguren~~

a ~aLue Cr ) t i-a t  i n d i c a t e s  why  the  p r c c e c u r e  4 s be inc caLLed
t i - i s  t ier  as fdtlow s

r = a: user  has 5ust scecitied a tar get process

n ) C : r is t he number of the b r e a k po int tus t  e rcc ur tered

n 0: —n is the number of the trarepoint lust
erc cunter mc

res uLts —

e r r c r c c r c i t i c r’s — NO D E

ex ternal data structures ma in ta inec — c~ONF

c isc~~ssicr —

The functicr of th is  procedure is to ob ta i n  the Lancuage s ta te
c - f the target :rccess arc to build any support data structures
th at t ray be recu i rec  to r e f l e c t  th is  s t a t e .  -

Fcr exa mple, wi-er ti -is prececure is caLlec after a taroet
rrccess has i-eer specifiec , it w i L t  ~ro b a b L y  want  tc  c bt a l r  the
s y f l~b ct  t a b l e  fo r the tar r~et process. -

A Ls o for exancl e, 4n the LM fcr a stack criertea oroce durat
La n c ua c e  ~ucb as L1C or ~LGC L, th is  crocecur e .ii-~ht wish to
bu il c suzport cata structur es to represert the current state of
the s t a c k  a rc the current frame (perhaps incLuding the name cf
the rcu~~’ne tha t was interructec ).

This rrocedure iL I be coLtec after a br eaxo cint or tracecaint
is e r c o u r t e re c  In the target process or w hen a new (Cr  t he
first) target p r o c e s s  is s p e c i f i e d  oy ti-c usar. It wi l l. cc
ca ll ec after the CS module enter  b reakpo in t  routine i-es beer
cal Ico arc it therefore wiLL have ava iLa tt e to it the CS state
of the target crccess (e.c. the recistere of the target
c r c c e s s ) .  
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~etc.4ter C iscuss~ cn: Entries In the LI’’~ Dispatch TabLe

lrsac r 27~

entr y type — corcutlne acdress

corci.tir e furc ticr (brief ) —

The funct ior cf this corcuti ce is to ou it c strings (usinc the
currert cut put mace ) for the c4spLa y of, and optionaLLy tc
aesi çr to (us ing the current input mccc), the adcress rarges
sp ec 4fiec by the user.

whe r ceLLec —

Ti -is corc ut fre wI L L be ca LLe c in response to user recuests tc
c i spLa y ano/or assi~~n to acd ress Lists.

ar gum ents —

at openport time —

1st ar rur’ert

a bc cleen that is TRUE i-f this instance of this corcutine
si-cub rerfor~ ass ignments to. as weLL as disolay ’rg,
acoress ran ges: the booiear w 4L t be FALSE If this
irstanc e is to be usec only for the disp be y of adcress
r~ nees

at cycle start tice —

1st argum ent :

acoress va riable —— the accress of a starting ARE stnirg

2rc ar gument:

cccress var iabLe — . the aocress of ti-c corresporoirç
encinc AR C string

3cc argum ert :

t he a c e r e s s  of the cu icu t  st r ~ r~ t i -a t  shoutc e writt e ”
by t h i s  c c r c u tine

l2~
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~ ti- ~ rgurert

t he a c c r e s s  ~ f a 2 w o r c  b L c c k  that contains  in the first
wo ro t~ e adoress o f  t he  curren t output mode reco rd ,  arc
in the seccnc woro the acaress o~ the current input mccc
reccrc

at cuLse af ter a positive return —

~ Cp ~C

at pu Lse after a negative return —

let argutrert:

FALS E . we~ rirc no new value s’ecjfjeo cy th e user or the
acdress of a stnin’- wh ich must be evaluatec accorcirg the
current input mode reccrd passec as the seconc ercuirert
(note that this may be a ~VULL stn ir~ wh ic h tar some cases
is citferent that rot specif yinc a rev value string).
The value of this stnirc shouLd ther be assignee tc the
pre vious ly disotaye c entity.

2rC a rçueent:

The ancress o’ the current input m ccc recorc to be usec
to evcbu ate the 1s t ar~ urtert.

results —

at openpcrt tine —

NC i-E

all ether ti—es —

returns t means it h as wr itten the cutout string arc that
strin si-cub be presentec to the user. it 4s no ’ f n is hea
arc expects to cc catted ecafr wi th nc a~~gumerts.

returns = C reans it is cone, i.e. i~ i-as co’r~~ietec the
cur rent cycL e the output string may te NLLL or if nor nuL L.
then it i-as detected an error and the output string is tee
error corc it ior to be presented tc the user, in •4ther case
it may be caLtec acair . hut it must ~e pres e~ tec fresh
ar guments.
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:ct~~il,c Ciscuss~~cn : nt ries In The L~ ’5 C isp atc i- T~ tLe

C~~cte trat it this error return occurs en a first ’
pu lse. it mor e ti-ar L Ik el y means tha t this caroutire get
1rv a li~ o r unsupoorteo acoress rarice eLements. )

retur ns < C ~ans ft has written the cutpu t stnina and that
st r i r~ s b c u b c  cc c resnntec to the user ari a that the user
si-cu lc be askec for a new value to rep lace the ale vaLue
g ust oreserted to him/i -er. In this case it expect s tc be
calL er a~ ain w 4ti- the rev value strin g arc new input m ccc
recorc .

errcr ccrc i tior s —

cry errcr ccrciticns cetectec by this cr.rcut4 ne should he
trar -slate a I rto a 0 return with an aporop riate error inessace
written in the passed output strinc. The coroutine shouLc then
be ready to accept rev ar~ unents to star t a new cycle .

external cata struc tures m airtaine c —

ray w ish to update LSTADIS , LSTVDIS, one LSTEACR dependin g on
the sp ecific coeratiort of this instance ‘cfscussea below )

ciscu ssicn —

T i- is is the m ain routine for cisplaving , and tnooifyirg. the
ac dress space arid state inform ation of a target process. This
rcut lre fs irvokec by the DC in resconse to a number of
ccn .m ards cy the user to cispLav and/or assi’~r to adoress Lists.

s~ben this carcutine is CCENPCRTe d , it w ILL be cassed a becbear ,
tc ircic .te ~~ ti-is instance is to be usec fcr disp laying arc
ass icrin~ to address rances, or only for the disp lay of adoress
ran ges.

.~ (ccw plete~ cycle consists of the al spb a y of. arc optionalLy
t he assignm ent to, all the referencec cells in the cassec
ac dress ran~;e. ~fter- each cycle, this ccroutine must be reacy
tc accept new ar’?uments and to start a new cycle. This
ccrouti n. i d e a t e s  cycLe como Letion by giving a 0 return , vith
ar cr.ticrat error messacc written in the cutout string.

This ro utine is cesicred to present a ‘Li ne’ of infarma tf cn at
a tim e t o ti-n user. Thus this routine si -euL o format the passed
cut pu t strin g with a Line of information end then PC~~LL
aco rc p r i a teL y its calLer. Zr the case of ‘cm lv ‘~isp laying
acdress ran-.es, the form attec outcut stnlrc will i-ave a

12 e
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carr iaoe— return , lirefeec secuence ~~oerced to it be cre it is
ci sctaye c tc the user. In t~ e case  o f o r  as s 4’~nm en t, the
i cr -ra tt e c our :ut string b.it L h-a ve a space fotlow ec by the

(b y cefault a Left arrow (‘_ ) )  •otbow ed by several
sp aces accercec tc it be #cre belrg cme serted to the user.

The ~utcut Lire si-cub be fcr’atteo ~ccoro i n~- to the current
Cutou t ncce recnrC.

The ‘c llcvine cu iceLires si-cuba P-C adi -erec to in norma L
c~ ses:

7 DC w i L l  cispb ay a i-caner Lire that indicates the
accress range currently bein g dis~~ta yec (and octiore tLy
ce iro assinrec to).

Fcr th e diso lay of cata structures , the first lIne cutput
shculc be a heace r that incicates the type of the ceta
st ructure ~rd the acdress (discussec below ) ~~ the
instance of this cata structure (arc opti orably other
data st ructure ceperdert in form atier , e.g. the Length of
a recnrc).- -

Successive Line s of cutout shoutc certain either the
ent ire data structure (e.g. an entire stninc ) or
success ive elements of the eata structure (e.g.
successive fieLcs of a record).

c It Is recommencec that these successive Lires have
3 scaces at their front.)

F c r  the diecl ay of certain gross aedress rance tyces
(e.ç. stac¼ frames ), th e first output Line shouLd be a
heacer incicat ing the type of cross aceress rarce arc any
otrer certinerit heace r t y p e  in fo rmat ion.

~uccess 1ve lines of output sh out c c~~n t a i r t  f u r t her
information relevant to t his accress range.

Ut is recon,rendee that these successive lin es have
~ snaces at their front.)

~c r the normal c1s~~La y of cells in the address space o~
ti e tu rret crcces~ the output line shculd ‘~e fcm rattec as
fclLows

th’ addre ss Gf the curren t ceL l be ing cispl ayec ,

12~

- - p. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~



— r

~~ .‘~cr il 197C Pra:ra—mers ’ C•u 4
~ e to the Cebugger

Fro~~rairmers ’ r,uice To Languece t ccuLes

~e ta i le c  Q t r c u s s ~~cn: t nt r ies  In li-c L~~’~ C ls pat c i-  T e b t e

~c d r e~ ses shou bc be o i s p - L ay e c  e i ther  numer ical ly  in
tre currert cutp tAt rooe radi x , or as a sy’hol.
c ct bcr a t ly tdl L eheC ~y a cl u e s i~~r’ .~rc a rum ’nic
offp ct (in the current cutout moce raoix ),
cepenoir~ on the current output n’oae record tid e
C S YM A C R . Ever ’ i+ O SYMA D~ incicates $

~hat adoresses
si-cub he cisp Laye c as a syrhol plus an offset, if
the offset is greater than MtXOFFS ET (in the CC
c isp 3t ch tabLe ), ti-er the aecress shouLd be
cispb ayed nurreric alLy .

the adcress should b.c oLLowec b y a slash character
(‘I), fetlowea cy 3 spaces.

and finaLly the vaLue of the celL (s ) according to the
curren t output ‘rode record.

The folLow inr guidetires shouLd be adherec to for
ex ce ctionaL cases:

If the current output noc’e specif ies a .ata structure not
st r ppor tcc  for the curren t tancuage. e.g. output as Lists
for CG bCL, then this ecroutine aur.bt tc d y e  an 0 return
w i t h  an appropr ia te  messa ge .

If the current output ‘roce spec ifies a cata moce rot yet
imob em ented for the current Language, •.g. cutout
flcat l r g ocint ru mh.ers for LiD, ti-en this coroutire aucht
to cive an C returr with an app ropriate inessane.

If t he current out~~ut moce specifi es a pata mode ret yet
impl e rrerte c for t c urrent La r’cuace, e. -j . cutout it
source Lan’2ua pe for LiD, then this corc,tine may
su Pstitu te a subset output moce for th i~a case, e.c.
ou tput in assembly Larcua~~e.

If the combination of address rance grc3s type and
current  output mo ’e conflict, e.g. •an c.at~’ut mccc cl
t rc i .est lon ( t o L L  w h e r e  sym bo ls  are cef i ned )  ann a p re s s
typ e of dfra (stack frame), then the grcss type of
eccress rar~ e si-cub e take prece cence arc this ccroutir’e
si-cub for mat the output strin g in the ranrer app ropriate
te the ~‘oss type.

I~ this instance 0 $ t he cc r c ut l ne  Is an ass i~~nment
ins tance, arc the 000ress range spe clf4 t-s a type fer
wh ic h ass Ignment is not meani ngful (e.g. signal status),

I
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then th is Instance si-au to be tr eat e c a~ only a c i s p la y
ins tan ce $cr the current cycle.

~.ote t i- ’ it  for ~ c,r e a c i - r e s s  ranoe s  it pray be m ea n in g fuL
to arsi;r ’ to p art of  the a c c r e s s  ranie and on ly to
c i s c t a y  o the r  ~~ rts of the aedress rence. Reserrber
thF- t this ccrout lne can control what will arc will. rot
be ass ig ner  to by the type c f  PCA L L  back  to i t s  o w ne r
tnat it perfor~~s (greater tm an C for disclay only or
Les s than C for cis olay anc assicn ).

Th is ccrcut ire is responsible fcr ma int al r 4nc the fotlowirq CO
cata st r uctures ace c ro inç to the  f o b b o w i r g  g u t de l i ne s :

L~~T E~~~P — after this ccrcutine evaLuates an A~~E ~t sh outcw r i t e  the resuLt ing value in ls tead r .

(\ r t e :  it is the d 4 sc r e t i o n  of  the U’ ts  c r ec i d e  w i -e the r
en net to no tni s to r certain cross acoress ranges, e.g.
t h e U ~ay wish tc upcate L~ TEA CR fcr a normal eemcry
rarce eciress rançe but not for a si~ neL stat u s aecr ess
r an  ç~e.)

ISTAC1S — just prior to ci sp Lay in’ a line ~f informati on ,
ti-is ccrcuti re si-cutc ucàate the cata stru :ture L~ T A C I S
(usirc the appropriate ~C e x t e rn a l  rc u t i~~e w i t h the w a l u e
o f the accress about tc be aisolayed.

(~~rce again it is. the ciscret 4cn a the U to cecice
wi-ether or rot to no this for certain cross aceress
rar ces, e.c. the I.?’ nay wish tc u~~ ate LST A CIS for a
norm al ‘e~~ory rance aceress rar2e tut r~ t fcr a si gnaL
s t a t u s  adcre s s  r a n ç e . )

LSIV IS — 5ust prior to cisplayi nc a tine :-f irfor’raticr,
tb 4 s rcrcutire si-auto ucoate the cata struetur e LSTV IS w 4th
the value c -f the ce l l  about  tc be c i s p l a y e c.

c O n c e  aga in  it is the c i s c r e t i o n  O~ t he U to OCOICC
wn ether or rot to ~o thi s for certc~ n •j~~~ 5~ address
ran ges cr certain cata structure types, e.~~. the IM m ay
not w ish tc update LST’I~~IS for cisolaylog of mem ory as
l i s t s .)
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entry t)ce — c o r c u t i n e  add r ess

corcu t ire functic n Ibr lef) —

Th e function Cf this corcutire is to builc s t r i nes  (using the
curre nt output noce ) for the cisoLay of, and ~ot ionalLy to
as s igr  to (using the current input mode ), cells within the
sped -flee eacress range that meet  ce r tai r  s pe c if i ed  ecntent
recuirerrent s .

w i-er ca ll e c —

This corcutire wil l. ~e calLec In response to the user issuing
t he FINC corman a.

ar~ u w e n t s  —

at c ce npc r t  t ime —

1st argurer t

a bc o L e a n  that is TRUE if this ins ta nce  of this coroutine
si- cub c perform ass icnnents to, as w eLl as eisrLavl rç ,
flLtere c accress ranaes the bc oLe ar wiLL be FALSE if
tn is irstance is to be usec only fcr the dispLay c-f
cocress rançes .

at cycLe start tim e —

1st a rgure r t

t~~e accress of a 3 worc param eter i-Lock that contains the
l’Lbowl rg

1st woro: a val ue indicati ng whet kind of search tc
per form as follows:

— crrb refere rces :

seerc i- fer cells whos e edcress p crtion is ecueL
to ti-c passec searchee value in the passec
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~ccress range (when ~cth have beer anc rop r iat eb y

crrlc cnt ert:

sc~ rch f r r  ce lls in the o~~ssec aodress rarge
whose content is •cua t to the cassed searchee
value (wher bo th have bee r app rooriatel y
r~~s k n C ) .

C ‘? I. not :

searon for celLs in the passen acoress range
whose content 4s not eouat to the passec
s e a r c h e e  v~-Lu c (when roth h ave bear
a p p r c p r i at e l y  mas ~re d ) .

Znc woro: F~~LSE in ci cat inc that ro ~~sk shou lo he used
In -er fcrm in g th e search ; en the acuress of a strin g
ti-at is to be e w a l u a t e c ~ to b e c o m e  t he  mask tc use. If
thi s strin g Is ~ -~U L L  st r in~~, th en use the ce- fault
cezucger ma sk (~~~F~~~5I<)•

E~ Pn if this worc is FALSE irt p ty lng no m ask, If
th is is a r e f e r e r ce  searc h  ar irp Lic i t  mask m ay  be
usec -for so~~ ervi rcn merts (e.~~. uncer T ET ~EX a
reference se-arcn a c t u a l l y  u s e s  a m as k  t h at  n rt y
causes the rlgn t i-al’ 0 ’ w crc s tc be exa~rinec).

3rr~ worn: the a cress of the se~~rchee stnin that rust
be evaluate c to the searchem va lue accorcing tc ti-c
current in put mccc reccrc .

2rc — r r u m e r t :

t ’e acrress C-’ a 2 w o r c  c a ta  b l o c k  contai r 4nc the

1st worn : ~ ‘e arcrm ss of t~’r fi r st ~FE strlnc of en
ad e~re s s  rc r- ~e

2ri c wore : the eccre ss of the corresron o 4.nc second ~~~
str Ir -~: of the above ancres s rarre

!rc •rcu rrrt :

t~~c~ ~~~~~~~~~~~~~ c T  a 2 w e r c  ‘ lo c k  t h a t  c o n t a i n s  in t~ e first

A

~
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â ~c n i L  197~ P r o g r a m — e n s ’ ~uic. tc tne ~ebucger
°nccram ’,ers’ Gu lce Tc Language ~ceu le s

Cetai (en ~iscuss
4cn: Entrie s In The LM’S C i s p a t c i -  Ta b le

w o r n  t re  a c o r e s s  0 ’ t he  current  output  moce reccrd , ace
in the sec o r c w o r n  the a c c r e s s  of the cur rent  input co ne
reccrc

4th argurnert :

ti-c accress of the cutout stnirc that snoutc be written
by th is co rcut ine

at pulse a fter a positive retur n —

at  pul se a f t e r  a recetive return —

1st arcum ert

FALSE , meanir n no rev value specif ice by the user ; or the
a e c r e s s  c~ a st ring wh i ch  must be eva lua ted  acccrd i ng  the
curren t input sode r e c c rd  c a s s e c  as  the second arg ument
( r o t e  tha t  t i- i s  may be a f LLL strirg which for some cases
is ci-ftcrent f rom rct  s pec i f y ing a rew vaLu e strin g).
The va l ue  of thi s s t r ing shoulo t i-e r  be assipned to the
pre v i o u s L y  o is pL a ye o  en t i t y .

2rc ~rgumer -t:

Th~ accress of the current Input m c c c  r eco rc  to be usec
to ev a l u a t e  t he  1st argument .

r esuL t s

see lrsacr above

err cr ccr dlt icn s —

ary err or c rcit icn s cetecter by t i - i s corcut ine shouLc ~c
trans tat ec irto a ~

) return w i t h  an ao pro c r l a te  e r ro r  m e s s a g e
w r i t ten in t he gassea out out st rinq.  The corou t ine  si-c ub then
he read y to ac c e nt new a rg uments  to start a rev cycle.

external cata stru ctures mai rta inec —

t.VTAC IS, L S T V C I S ,  arc L S T EA C R

clsc~~ssic n —

13~
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1€ ~.or i L 197~ Pron ra ~~’rers ’ gu ’ce tc the Cebuçger

~rocrarmers ’ Guice To Language Pcdules
: e ta l t e n  i s c u s s isn Ent r i e s  In ‘be LTM ’S C isoatch Table

T h i s  rou t ine  is usec fo r  c i s o L a y i n c .  anc c o t i c n m L l y  a s s i g r irç
t c .  c e l l s  w~~tb1n an acc r~~ss rar’~e t h it  — c e t  ce r t~~4 n ce nte r t  - -

r e c ui re ~~~n ts .  T i- is  rou t ine  Is c a l t e c  by the CC 4 n r e s o o r s e  to
the  ~~~~ co r ranc  issuec ~- y  the user .

~ben th is  c o r c u t i r e  is O°~~~PC P’ ec,  it w i t l  he passea a b o c Lea n
tc i r c i c a t e  if t h i s  ins to rce  is ~o b~ usec f c r  c~isp Lay l rc  arc
e s s i g n i n c  tc the ce l l s  Ir the c o s s e c  adoress rance ti -at meet
the s pe c i f i e c  co n te n t  rec ui rei’e r t s ,  or only for the c i s o t a y  of
those cells. 

-

The c p e ra t i c r  ~~ th is  rou t ine Is i d ent i ca l  tc  the oneration of
lrsac r f.see above) anc it sb cu tc obey al l  th, same c c nv e r t i c rs
( incLuding  t he ma in tenance of the desugoer wice nata
str uctures). The only c i ’ f e re n c e  is t hat  b ef c r e  a c e L l  is
c c n s l ce r e c  f o r  c i s p la y  -end opt ional  mo a l f i c a t i o n ) ,  it rust
pass the scecifiec ccrtert recuirem ents as fcLbows :

Ect i-  the po ten t i a L c e l L  to he d is~~L a y e c  anc t he ~ a s s e c
s e a r c he e  va lue  arm m a s k e c  ( lc c ic a l ly  ended w i t h  the
apc rop ri ate mask.

It the user does oct specify to use a —ask ( i nc lc a t e c  by
wcrc 2 cf the 1st arqursent be inc FALSE ), then the mask to
be usec is one that w t lL s e le c t  an en t i re  wor d for
c r l cc n te n t  or c mtn c t  s e a r c h e s :  or cne that  s e t e c t s  the
aecress ocrti on of a cell for cmb re$erenc e s searches.

If the user does  s~- e c i f y C mask t h a t  is  a ran nu ll
stninr . then the — ask to be usec Is the ev~~LuatIor cf
this strinc acccrc 1ng to the currert irnut rnoce . T i- Is
m~~sk is usec regarctess of the typ e of search.

If the user  s pec 1f~~es a nuLl s t r i rç  as a mask , t i-er t i-c
m ask tc be used Is the ex t e r n a L d a t a  s t r uc tu re  Fv A S ~ 4~~
t he  22.  once aga in  rererc l .ss  cf  t he  t ype  cf  s e a r c h .

The resu lt ln.: 2 — a s k e c  va lues  are t i-er  c o — c a r e d  arc if ect.aL
arc if th is Is a cmLc crte rt searc ” or a ctrLrefer,rces
search, t i -en this cell is co ns ice re c  tc pass the filter erd
s i - cu b  be cisoLayec tc the user (ar ’ cpt icn all y ecci~~iec).

If the  r es u L t  inc 2 va lues  a re  unecua l,  then  t h i s  c e L l  Is
c c r s 4 c e r e o  to  pa s s  on ly  It t i- i s  4 s a  cir l r’~~t searc h.

k
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- i~ ~;nil 19T C F r e c r a c re r s ’ 5uice to the Cebu~~cer
- ~rn~~ram— ers ’ 5ui~ e To Le~nguace 

w cdules
- et ai bec C i scuss ’cta Cotries In The LM’~’ ~isp atcb Table

Lr m ass 27L

entry type — orceecure a c o r e s s

- - - ~roeecure function (brief ) —

tc set t he 2 external rata structur e CEFN~~S~(. the debugçer
- - 

ce-f ault  ma sk for searches arc mem ory settir’~

- - w i-er cabled —

li-is p rocedure is caLIco by the DO in resconse te the user
cc mma rd to set the cefault mask.

arg~~irents —

1st a r gu re n t

FALSE or the acdress cf a loos sibLy ~.LLL) ~tr ino to be
evaLuate c to become the cehugeer defaLlt iask

2rc ar gument:

tr e cocress ~f the currert Irout node record to use in the
evaluat ion of the 1st arc ume rt

!rc ar gument:

th e acoress cf an cutout string tcr p cssib le (error)
ir es Sc - es

resuLts —

1st result: IPIJ E jncI catir~ succe.ss; FA LS E i ncicating errCr
- cetecteo .

ir ei ther case ,  if the output s t ring Is non P~ULL (which it
- srcuLc be for a FALSE return), it wiLl te preseritec tc the
- user .

em rcr ccrditlons —

any e r r o r  coro itic.ns c e t e c t e e  by this crececu re shouLe be

136 
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le .;nil 197~ Prc-ramce rs C’uire to the Cebucger
,l. 

°rccraem ers ’ Gu ce To Lang uace M ccuLes
et a i lc~ 2 i scu ss~~cn: Entries In The Lb’S 2i scatcb Table

~rar.s L ate c ir~ o a 0 returr w~~tn an acp rorr lat e error message

~n i t te n in t h t  mt~~ut strin r - .

ex ternal data structures aa 4r t a inec  —

CE F~~~SK ~ssurr ’no alt goes well (ciscussec below)

c i s c u s s l cn —

The function of this procedure is to set the eehu~ ger defauLt
a s k  (a CC esterra l simp le e~ ta st ructure whc se cffset in the

C c ’ s  cispatch tabLe Is ccefm k ) wi-loP’ is L Sec t  by the FINC arc
eEI’ CRT SET comrn ands.

The cassec — ask str 4nç si-~ uLc be evaluatec accordinc to the
passec current Inp ut moce reccrc ane the resuttinc value
written in F~~~S$..

Cry error concitions . such as no mask strin g . a rulL mask
strirç, or en Inva lid ma sk stni n c , sho ub c gererate a 0 return
w i t h  an a pp ro p r i a t e  e r ro r  m e s s a g e  w r i t t e n  in the cutout string .

Th is procedure si-cub not ~ocif y any other  ex te rna l  ca ta
structures.

Lrme ~~s 27r

entry typ e — c c r c u t i n e  - a c c r m s s

c o r o u t i r e  f u r c t ic n  (c n ie f )  —

tc set alt cel l s (noskec appro oriately ) in the seecifiec
ac cress rançe to the sp ccif 4 ec new value (mackec
a p p r c p r 4 a t e L ~~).

w i- e r  caL led  —

T h i s  c o r e u t 4 re 4~~ in ’aek ec oy the ~~ in r~ sco rse to a ~~E~~CRYSET~ coera no issued by t I~e user.

arg um ents —

~t CF EN PCPT ti ’e —

137
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1~ A c r 4 L  197 E Prcn ram mers ’ r.u4 ne tc the Debugger
F r o c ra n m ers ’ Gu 4 ce To Language Pocu tes

etn-i’teo C iscuss l cn  en tr ies  In li-c LP~’S D is ca t cP ’  Ta b le

let  a rc ue e r t

FALSE C r t r e  a d d r e s s  o f  a ( c o s s i b Ly  nulL) new value
s t rinr .

2rc ~ rcum,rt:

the add ress  of the current Input m ccc record to use fer
the ev a~ uation of the new value strinc end for the
evaluat ion ct any mask speciflec.

3rc ar ruirert:

the  a c c r e s s  of the current outcut rode record to use fcr
any output strin” s w r i t t e n

4 th arque rt:

TPIJ E to inc i cate  the use of the ma sk  as specified by the
nex t ercument FALSE means don ’t use a mask.

~th argum ent:

FA LSE tc mean use the debugger aefeult mask as the mask
to use or the address of a ( poss i b Ly  ruLL)  str ing to be
ev~~Luated,  accc r d l r c  tc the curren t incut mode recc rc ,  as
the mask  t o  use.

6 t h  argument :

t he  ac e r e s s of  an cutput stnir c~ f o r  po s s i b L e  (e r r c r)
C C S  S a ~ as.

at cycLe start tIre —

1st a r&’u r t :

the adcress of a starting AR E strirg

2rc ar gumert

the a c d ress  of  the corresponding seconc A~~E st r ino

3r c a rgumen t :

th e adc rem s of an cut~~ut stn in:~

13~ 

_ _  

_ _ _

— . — ~~~~~~~~~~~~~ —- --—-- ~~~~~
——  

—



-
~ ‘r ~~~~~~~~~~~~~~~~~~~~~~~~~~

6 a p r il 197c Prc’ ranpers ’ ouice tc the Cebugger
Prc-~rairm erm Gu 4ce To Lanaua e ~o cu L es

Cet~~l J ec Cip cus s 1cr’: ~ntr fes In The Lv’S ispat cb Table

- a l t e t h e r  b iT e s  —

0

resu lts —

a t  O P E ~LPCRT t1n~ —

ti -is ccrcut-l r.e si-cub return a boet ear in its EXIT PCAL L
ph rase  tha t is TFUE ircicatir~ that t~~e passec arçumerts
have been evaluatec successfully, or FALSE if the nassed
a rcuae r t s  couta rot be evaluatec successfully. In the case
of a F*L~~E return the cut~~ut stninc sbcuic contai n , an error
messace.

all ct her tires —

r eturns > C means it has w r i t t e n  the cutout string anc that
strin~ shou Ld be oresentec to the user. It is not f i r ished
arc exoec te to be called again with rc arguments.

returns = C ,,‘eans it ‘s c one, I.e. it P-as como letec the
cur rent c y c L e ;  the cutout  s t r ing  may te P~t.~LL cr if nor nulL,
then it has detected ar error ano the outrut strinc is the
error conclt ion to be cresentec to ti-a user. In either case
it may be catlec agair . but it must be presented fresh
arcui terts .

errcr ccrcitiors —

cry error carciti ons cetectec by this routine shculd be
trarsLat ec into the appropriate C (or FSLSE ) return fat
CF~~~FC~ T or ct her tim es ) wit h an appropri ate error messace ir
t e e  c~~t:ut string

exter n al da ta structures ,airtainec —

L!T EA C R

ciscuss icn —

This routin e is usee to ~e t . a l L  ce l l s  in a s pe c i f i e d  a e c r e s s
rcnae to a sp eci fic value . A n c ot io ra l  m ask  ~.ay he emc bc y e c  to
sel ect o nly  c e r t a i n  f ie L c s  Cf  the c e l l s .

It t i- i s  ro utire  c c e c L e t e s  a c y c l e  s u c c e s s f u l l y,  it si-ou tc
cer e r a t e  a r c si t lve  return i r di ca t i nc  th e  nu~~ber of worcs set

t5~ 
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~rc-r~ mm ers ’ Guice Tn Lsnauage I’cdutes
e ta i le c  D i sc u s s 4 cn Ent r ies  In T he L~~’C C i s pa t c h  Table

( by  w r i t 4 rg the output s t r i nc ) ,  and then c iv e  a cyc le
t e r T i r a t i r (~ FC~~LL back  t c  i ts  owner .

If t i- I s  routine e nccunters  a prc cbem curlro a c y c l e ,  it sho u Ld
genera te a c y c L e  t e rm i na t4 n c  PCAL L w i t h  an approcr 4ate error
i ves s ae e  ir t’~e nutput stnin . The error messa ge shoubo irebude
s c r e  inci c a t ic n  of how many.  anc the a a d f e s s e s .  cf the c e L L s
ti-at w e r e set, as welL as sore inalcatlor of why it ecuIc no t
cc rrcl ete its cycle ccmob etely.

Lrs y~ p 27n

entry type — prccecure adoress

p ro c e c u r e  f~ rct ~~cn (b r i e f)  —

C-c t  a co py of the symbol table for this tcol. into Local
ce bu cger core.

wi-er caLIco —

T h is p r c c e d u r e  is caL Ico  whe n the user i ssue s a Cebup cciraanc
or Sym bo l Tab I.e Poin ter commend.

a r - ~u me n t s  —

let argument :

t h e  accr ess  o~ the too t record

2 rc  ar~’ument :

the -ccress in ti-c tonI of a symbo l ta bLe  pointer or zero to
oct the m ost recent sy~rhoL tabLe accessed for this tccL

3rc argum ent:

t he e.ccress in the toct of a sym~ cL table pointer for the
uree 4irea syrboL table or zero to get the most  recent
urce firec syrtcL taobe accessed fcr this tool

4 th  a r urent

14 C 

-~~~~~~ - - - - —~~~_—



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~-- - - - - - -  -
- -

‘I’

~~ .- ‘rIt j97~ Proc ramm en s ’ (uice to the Ce~ ug ger
Pr~’rrammers ’ ~uIce To Lancua~ e ~cou les

e ta i te~ ~is c u s :~~cn: En t r i e s  Zr’ The LM’S C is oa t c i -  TabLe

t ee a c c r e s s  c ’ a stni rq tar an e r r cn  r e s s a c e

re suLts —

crrc r ccncitlo r ’ s —

external cata structures m ainta inee — ~ONE

c l scus s - i cn —

If this is the first tire a symboL tabLe i-as beer accessec ‘fcr
ti - is toct. t ’is ~roc?aure w ILL generate a file name and create
a scratch f’la for the syirb ct tacle.

Each  t ime th i s  proced ure i~ cal ico ,  it w i l L  e i ther  read the
symb ct tab Le in from the tancet process, en from a file
cc rt a ini n; ti- a symb ol tab Le . In the case that the sym~,oL table
is reac in ‘rem the target process, this p rocedure w iLl write
the symbo L tacte out to the symboL table file .

trs yir c 270

entry typ e — corcut ln e address

corcuti re functlcn (brief) —

The function cf this corcut ine is t~ bu lb str inrs (using the
cu rrent cutrut ‘-ccc ) that show the centerts cf- the symb oL
table. In %~EPEaSE ~Ode, in acøition to the names anc extents
c~ the sym b ol tabLe b Locks, it will show aLL the synb ct s in the
tacie .

.her caLico —

Ti- is corou t~ ne will be cal Ico in response to user i~~suirc a

~ymi - c l Table lsrtay coaranc .

an~ u rier ts —

at cp en;crt ime —

1st arcur ’ert

141
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P rc~~ra ,nre rs ~uice to the Cebugcer

~r~~.rammers ’ ~u4c e To Lan~ uaae ~cc u t e s
- : et ai Led Ciscus s 4cn ~ntni,s In The L~~’S D ispatch Table

th e accress of ti-c current output mccc reccnc

2rc arcurent:

a bcoLe an that is TRUE for veroose Co anc FALSE fcr
brief rrcde

3 m  arcunert :

t h e  ar.cress of a string with a block name or zero to
— cispLay Info rmation on aLl, symboL table bLocks

at cycle start time —

1st angurert:

— t he a c c r e s s  of the t o cL  record

2rc arçumer t: 
-

the  a c c r e s s  of a s t r inç  fo r  d i s p La y  st r inc

at pu Lse  a f t e r  a oo s i t f v’  return —

NC~ E 
-

at pu lse after a neçativc return —

sam e as at cy c l e  s ta r t  t Ime

re s u l t s  —

at  c p •npc r t  t ip”, —

al t cth ,r tires —

let resu l t:

a tcolean that is TRUE If there is mor e lrf crmm t i cr tc
c I so L a~ or FALSE I’ a ll rcoues ted  Irf o r ma t ion  i-as beer’
s~ cwn

er rcr ccrd ltior s —

e x t e r n a l  de 4’a structures ,ral rta ineo —

cis cu ss Icr’

142
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4ce to the Debugger
Pr’~~ra mme rs ’ Cuice To Lancuage ~ocuLes

~etL. it e o CI~~cuss cn: Entries In ii-, LM’S Disn atc h Table

this coreut ine is used tc interpret ~i sym bol tabLe fcr the
u s er.

Lrtsta 27p

ent ry typ e — corcut lne modresS

c o r c ut i r e  ~ur c t i c n  (c r i e t)  —

Eu iLc st rjn:s to shcw thr user the lmnguag e state of a crccess.

wi-er cal Ico —

This arcoedure Is callec in response to a user ty cinc a Status
cc in a r’ c

a r ;u w e n t s —

at cp enport time —

1st arçum ert

t he adores! cf the current output wcde record

Crc arcueert

a hcolean t h a t  is TRUE for verbose moce anc ~ A L~~E for
brief mccc

at c ycLe start tire —

1st ~r~ ucent

the adcress o’ the ted record

C r c  a r g u m e r t

the aecress of a strir’’~ for cisola ’, stn inc

‘rC a reu~~~rt

an int eCer that is the numb er of bla nks to precere the

1~~3
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- i~ ~cn1L j97~ Programmers ’ Guice to the Debugger

~rcprarm ers ’ guice To Language ~ccuLes
et. I bec C1!cuss 4c Entries In The LM1~ Cispa tc h TabLe

c i scL~~y stninç; used for inder’tinc various parts cf the
c Is p L..i~~ec ir ’foreaticn

at pu lse after a cos itive return —

1st argurert

the anc ress  of a stn in c for c’spLa y strin c

at pulse after a negative return —

sa me as at cycle start ti -e

re s u L t s  — i- c- NE

at cpenpcrt time — NONE

aLl cthe r times —

1st resuLt:

a oco leen that -~~~~ TRUE If there  is more in’ormat ior to
d isp lay or FALSE it all recuested irfomnea ticn has beer
5-  ow n

errcr ccrd itiors —

e xt er ral eata structures ma inta inec — NONE

c i scuss icn

t i-is routine is usec to cbta 4r’ ar~ form at- for the user, the
lan guage state of a process.

144

~ 

~~~~~~~ ~~~~
_

~~
_

~
_j  

- -



________ 
-~~~~~~~~ 

_ _

~~ a p r i L  1970 P r c c r a m c e r s ’ c u i o e  tc  the Ce bugc e r
Frog rarr-e r~~ Sulce ~o Lanauage ~~~~~~~et - :4 t e ~ Ci~~cuss 1cn: En tr i ms  In Tb~ LM ’’ ~is~~atc t- Table

L r n a c r 27o

e n t r y  t y p e  — cncce cure aCdress

pro ce cu r e furct icn tt~n Imf) —

‘ e rerat e a new acoress l1 st ~or the Linefee d , IJoarrcw, tab ard
c e u n c r ig  r c c r m a r . s .

w hen catlec —

Ca lI c o  ~r r e s po n s e  t o  t r’  user tvc inc a (irefeed, u :arrcw , tab
cm ~cuncs ign comranc.

arcL. Ir ents —

1st arr,urent

ar ir.te~ er whose value incic ates the charac ter tyced b y the
u ser. Ti-, followi ng are the va lie values:

cotLf —— lirefeec

c lupa rrow —— ucarrcw

c~~ltah -— tab

cnipou ro —— p cu rdsicn

These value are cefin ec ir the Frcnterc irt ’n face mo cul e

Irc £r ’~u~ ent

the  a r d n e s ~ C f the strin r~ with t h e  L a s t  s t a rt i n g  a c o r e s s
e I enent

I ra ar~ u~ ent

t~~e Godress cf t he  str i n -., wi t~’ the Last erdin o address
d ece nt

4t h ar~ umr nt

“S
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1E ~~ n il 197’ Prcgrar .:rers’ &u 4de tc the ebuçger
Fre -~ratrrers• &u 4ce To Languace m cdul es

D e ta~~Lec ~
4
~~cuss 1cn: Entries In The LM*S Dispat ch TabLe

t he  ~c c r e s c  c t  a st r 1r~ wi th the c4sna tcber s 4cea of new
acrress List

c. tb  a rc une nt :

th e cress c t  a s tn i r ç  t er the new accress List cereratec
b y th is crccecure

— 

~th a rgument :

the apcress of the output record from the last coms anc

7th argum ent:

- 
the accress of t ee  input reco rd  fo r  t he  lest  comman d

re s u l t s  —

1s t resuL t:

a socl ear ti-- at is TRUE i-s this procedure generates a new
accress L ist Cr FALSE If the oi spa tchc r ’s idea ef the new
acceess List is correct

er rCr ccrøltiors — NON E

ex te rnal data structures m a in ta iner —

ci scu ss ’cn —

.hetber or rat th is procecure generates a ne~ ao dress List
ce pe r cs ucon the type  of rec ues t  and the type of the last
a c e r e s s  L i s t  d yer .  In scam cases the ~‘sr’atcher car ceterm ine
the new address List while in, other cases the new acoress L4 st
is larauace and/or o~~erati nr system ~ep ercent arc corsecuentLy
mu st be supoLiec by this prcceoure. For exasp Le , the
ci~ ratc i-er can ~er,erate a new ao d r es s  lIst  if the lest aecress
l ist was a sirpLe cell arc the comm and i~ a iinefeed , but this
crec ecure must generate the new address (1st if the last
eceress List an entry in a ~JO V IAL table.
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~~ ~cr iL l97~ Fnc~~ramme rs ’ (~u ice tc the Cebu gcer
Proc ran ,e ns  • Gu ice To La ncuege ~cau les

t 4 Ie ~~ iscuss icn En tries In The Lu’S ~iscatc h TaCle

lrev b a cr 27r

e n t r y  ty~~e — ~ rc c e c u n e  a da ne ss

p r c c e c u r e  ~ur cticn (brief ) —

Tc e~~aLu ote a syrc ott c ma cne ss (as speci fied by a user ) to be
usec as a b r e a k po int a d c r e s s .

w P’er catL ec —

ti - is routine Is cattec whenever any cebucger routine reecs to
e~ aIuate an acoress supoliec t~y the user to used as the- aodress
c i a  Lreakocirt .

argumen ts —

1st argurent

t i- c ~ccress at a string ccntain ing the sym boLic accress_ .
suppLied by the user

2rd arqu !rer .t

the nccress at the current input iode record to I-c usm o tc
e~,m Luat e ar~’uirent 1

Irc arnurent

~P’e accress e t a  s t r ing  to get any error messages

resu lts

1st res u l t

TALE if the supc (ied ~cdress coulc be evaluate c
s u c c m s s fu t l y FA LSE otherwise, with ar aocrooriatc me ssage
w ritt m r in t ee  o r cy i n e o  e r ro r  s t r ino

2rc resu lt

jf th e 1st re su lt was T L ’~~, then this result sbo~~lc  ~e t~~e

147
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~‘ ~oniL 197D Procr an ir ers ’ ~uice to the Cebugcer
Frag ra t re e rs ’  2 u 4 oe “c Lan,uage ~ccu L e s

, :..t~~itec Ciscus~~~~n Entries In The LTM’S Cisnatc t ’ TabLe

v a L u e  t ha t  t he  p~~ssec a rcu re rt  evaluatec to i~ the 1st
re su lt was F~~LSE, ther th is result is rot usec

error ccr rl t ion s

any errcrs cetect eo by th is routine si-auto be reftecte c by a
F~ LSE return w i t h an approprIate error mes saQe fcr the user

ext~~rraL ce~~m structures ma~ nta inec — NONE

c iscu ssicn —

b is routine shou ld evaluate the passed symbo Lic address
a c c o r c i n g  to the cur ren t  inout mode r e co r o  arc  return t he
resu lt. T h i s  rcutir., If des i re’~, may ir f ac t  re turn a v a L u e
t i- a t coes not corressonc exactLy to the cassea argutrert e.ç.,
I t ti-c pa ssec arcum ent evaluates to the start of a orocecure.
and I-f t he cur ren t  Lenguage has some i ns t ruc t i ons  a~ p ro ced ure
ertr y th at oust he executed before it is really in the
p ro c e c u r e ,  t nen ti- Is rout ine may w i s h  to  return as a va l ue the
acc ress of the first Instruction , after the prccecure
ir i t let i zat i or ccce.

lrrb acr 275

e n t r y  t y p e  — p r c c e a u r e  a c d r e s s

p r o c e o u r e  t u n c tt c n  (b r i e f)  —

tc acp erc the address at which a bre akp olrt is set to the
p assec stni n..

when  ca t lec  —

w h erever the ce~~ucge r is presenting infcri ’aticn about
b reakcoi rts to the user

ar~ u m erts

1st a r gum en t

th e accress c-f the ao rr oc rl at e Ceb uane r  ! r’s ta rce C e c c r C
(C T~ EC )

14€
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te ~~ r iL 157C Fr c -~nar~ ers’ Guide to the ~ebucperCrcg raI~.pp r~~
$ r,uice To Lanouace ~ccules

et ai leo C1~~cus sicn Entries In The LM’S Gisc atc i- lad e

ro arcu~ ent

the ~ccre -ss of th e stni nc tc be acpen ced to F
Irc nr :urr er’t

t - e  ac’.cr’ss cr th e curre nt Output mode recaro to be -used -for
fc rm ~~ttir - c any results

r e s u L t s

sbou lc return Tc~~E after app encing tc the cassec string

e r r c r  c c rc 4tior .s — ~Ot~E

exterrat data structures ~airtaine r — NON E

ci~~c~~ssiCn —

‘i-is routine should irterp ret the appropriate fitecs C ’ the

~a s s e c  C 1~~EC anc aopeco to the cassec strin c an Irdicaticr ci
which break p oint , etc., ard at w i-Icr address , this instance
recorc refers to.

l r e c acr 2 7t

e n t r y  tyre — ~rccecur e acdress

;r ’cecure ~urcticn (brief) —

Ic e v m l u a t e  ~ s~’ o b o L ic a c c r e s s  (as srecili eo by a user) to be
usec as a crn~~irua tion ecoress .

wflen call ec —

t i - is routine is c a l i co  .benever ~ny ceb uçgm r rout in~ r e e c s  to
ev a luat e an acoress suopliec by the user to usea as a
ccrt irua t io r ancress. i.e., a flew vaLue icr tb~ process ’ ac.

ar-L 1! ert s —

1st a r ’ur en t

1”
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1~ t ç r i L  197~ °rclrarrne rs Gu 4ce to the ebugger

~r’gramners ’ Gu l ce To Language M ocuLes
:et~~ILec Li~~c u s s~~cn: Entries In ‘The L M S  Cisoatc h TabLe

t h e  a co r e s s  ~~ a strin g c~ nt ain in-~ the symo oi lc adcress
su~ c1iec by the user

~rc ar gu m en t

th e moa ress of the current irout ~ooe record to be usec tr
eva Luate ar gum ent 1

lrc argur ’eflt

th e aconecs c-f a string to get any error ~essaoes

res u Lts

1st r esu l t

T~ LE ~f the suppl ied address ccut c be eva luatea
succ es sfu lLy FALSE otherwIse , with an appro p riate ressaçe
w ritt er in the p rcvicee error string

Zrc result

if the 1st resuLt was TRUE, ti-en this result should be the
valu e that the pessec aroument evetuateø to if the 1st
re suLt was °ALSE . then this resuLt is rot usec

errcr c crcitiors

cry errors t-.tecte d by t i- is routine should de reflecte d by a
FAL E E return wit h an app n cpriate error ~essac. for the user

e x t e rra t data structures m airtainec — NONE

c i scus s 4cn —

r i- i s  routine chcuLC evaluate the passed sym b cllc aocress
e c c c r c l r c  to ti-c current input mccc recorc anti return the
r esult. The value returreo by this routire (on a successful
return ) wi l t be used to set the pc of the target process.

150
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~ ~p ri L i5~~’~ °ro :ra”tcers ’ Gu 40e to the ebucper

~ro’~ramrre rs ’ u ice To La n~ uage Mc cul es

~et~~iL ec C Ir cu ss 4cn Entries In ‘The Lt’’~ C isratcb Table

irexec 27u

entry typ e — p rcce nu re acdress

p rocecure tur ct i cr (br 4 ef) —

tc ccrp ile, ass’,rble, or cocy coce into the target erocess
acc ress space for sucs ecuent execut 4 cn

~her calLec —

In respo rse tc the EYECUTC cc iranc by a user

ar~ um ert s —

Jst argurent

the accres’ of t~~e current input ‘ccc record

2rc argum ent

I’ TRUE, the next ar~~u,er t represents the address ci code in
the tar g et process ’ ectiress space to be executmo ; if FALSE,
ti-c next ~r;umert is a ~tn1n~ to Ce cc mo ilec/asse bLec into
the taraet process ’ ardres s space

!rc erou rent

see 2r-c arcu ent

“t”  argurent

t he aceress in tb~ t~~rc,t process at wh ich to etace any
corrp i led/a sseirblec coce

!th arguirent

t he accress o-~ a str Ing to get any error Tessa°es

results

1st resuL t

1~ 1
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U Ap r 4t 197r Frocramaers ’ ~uice to the Cebugger
Pr ccra irr ers ’ Suioe To Language ~‘oouLes

:et~~iLec :iscussicn: Entries In The L~~’~ Ci s pa t c h  T a t t e

F-LSE, or tn, next free adoress in the target process ’
ac o r e cs s~~ac e thet can be usec for su b secuent calLs cr this
rou ti n e

error conditions

ar y errors cetectea by this routine shou (c generate a FaLSE
re turn -..,ith ar appr op ria te error message in the prov 4cec str ing

external data structures maintained — ‘iONE
— 

- 
- ciseL sslcn —

“ This rou t ine wi l t ccepite /assembte/ccpy code into the target
crCcess ’ aaeress space icr subseauent execution. This rcutire
cr cv 4ces the support for the EXECUTE coemand.

Lr cnt l 27w

entr y type — prccecure acdress

crocecure fur cticn (brief ) —

‘
~c cc cry cleanuc necessary when the debuoger 4s cone wit h a
tcct .

w i-er call ec —

s i-en ever a ted i~~ a~~cut to c4 sanpee r, ..c., when the user
g ives the C~~’.E co mmard, or when one process ki lLs another
precess I r a  process orlentec operatin g system .

ar~ urents —

1st ar gurent

t i - c  a c c r e s s  of  t he tooL  record  a s s o c i a t e d  w i th  the o r cc e s s
t~’at Is about to cisappear

res u Lts — ~\CNE

err or ccrd 4tio r s —

1~~2 
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1~ ~:n1L 197~ Pno~~ranrers ’ Guice to the Cebucger
Pnccr .jemens’ Gu lce To L anguage ~cCutes:et~~~Leo iscuss~ vn Ent ries In ‘The L~ ’~ ~is~~atc i- Tai -Le

externa l da ta structures ma 4rt~aine c

Ic ich

c i s cu s s ic n —

Ib is rou ti ne sh oul d clearup any ceta structures associatec with
th e tc~~l

, that is about to cisapp ear , hi -er it is cone it si - cute
zerc the Lei~~b cata structure, inoicat jnc that ti - is If’ cces not
i- ave a ~~rrer- t tco~. beinc OCtucced .

L

lnp c~~t w  2 7w

entry type — p rocedure acdness

:r c c e c u r e  4 urc ticn  (b r i e f)  —

‘IC dc any c leanup n e c e s s a r y  ui-e r the ce bucge r  is dofle
pe r ?are rtly with ti -is Lf’.

wher caLle d —

Ir response tc comman as 
~y a user that ircicete that there Is

rc further reec for this Li.

ar ~ ueerts —

1st argu ent

the accrnss of any ~ocul e Record (yR) assccfated with this
,ccute. The !‘R cay have Leen est’blishec previously when
this L~’ w~~! ~~~~~ any oppor tunity for te’rorarily being
le ft.

r e s u L t s  —

e r r o r  cc ro itiors —

externa l data structures iaintainec —

c isc* .ssicn —

1
~~
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it t~~ri L 197c Frocrae ers ’ Gu ice to the ~ebugger

~rc~~r c ro e r s ’ Gu 4ce To Lan guage ~ccuLes
et .~I teo Ciscuss l~ n Entries In The Lu’S Disra tci- Table

T i - is routine si-oulo release any storage that it had pre vicus ly
a c c u i rec  as 4 t  (I.e.. the LM ) wil t not be used a’~ain .

l r a a r s t r 27x

entr y typ e — peccecure address

p rocecure functi on (brief) -

tc apeeno the name cf the pessec value tc t i-c passec  s t r ing

w i-er caLtec —

w h e r e ver any cecugger rou t ine  wishes to cbtair the syiri -cLic
name for a sp ecific vaLue

ar~ uwents —

1st a rg u ten t

the vaLue whose symboLic name is cesirec

2rc ar gu m ent

t he acc r ,ss  o~ the  str ing to re arpenced to

~rc ar gurr ent

t h e accr ess of  the cur rent  output mode reco rc .

r e s u L t s  - ]

TRUE on success

error ccrd ltions —

externaL data structures m aintainec — ?(04E

cisc us s i cn —

T i- Is routine shoii La obtain , enc format accoro4nc to the current
cu t ru t mccc record , the symb olic name for the cassec eoc~ ess.
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1’- ~~rit 197 C Pro~ ramr ’ers’ Guice to the Cetupger
Procrair— ers ’ Gu ice To Lancuage ~~~~~~~

ret~~~L ec C i scuss~~cn: Ent ries In The Lf”S Cisp’atcb TabLe

It si - cu b ther acpenc t he ge ne rated  s t r i r c  tc  the  pa s s e c
str i r .

— Ir cef ire 2 7y

entr y type — cercut ine acdress

p r a c e c ure t u r c t lc n  (
~~n le f )  —

TPe f unc t ion  of th is corcutine is to get a definition ire, the
use r ci a Larcuage soecific cata structure in the target
;rccess. Ar exa mple of such a cata structure is a .JOVIAL
tee Ic.

wi-er cat Le~ —

T his procedure is caLIco when the user issues a ~efi ne ec~ ,end.

argurent s —

at ecenpcrt time —

at c ycLe start ti~ e —

1st arcurert :

the aceress of a string ccnta inIrr the first cart ci the
definitIon of ~‘e cata structure ; the format and
ccrterts ci the test of the strin ’~ is ec ep b ete b y
unrestr lctec ano wIll be interpretec by the L~

2rc .~rgurert :

an ae r re ss L i s t  the s pe c I f i e s  the Location of t~ e c a t a
structure In the target process

!rc ar gurert:

t he a c c r e s s  o~ the current input rece recoro

4th arcusr .rt:

th e a e c r e s s  o~ the st r 1nc fo r  e r r o r  c e s s a c e s

15~ 

- - - ~~~~~~~~~~~~~~~~~~ 
- 

— 

- 
- —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ -



_______________ 
-- 

~~~~~~~~~~~~~~~~~~~~ 
— - -

!~ ~ c r i L  !9 7C  ?rc~~ra rrers ’ Gu ide to the Cebugger
Prc~~r~ r m ers ’ Guice To Lanouage Pccutes

Cetai~~ec i s cu s s~~cn: Entries In The Lf”S ~fspatc h Table

at puls e after a posIti~~r return —

1st arcu ert

the a— cress of a strin~ co ntai ning further specificat icn
o-~ t~

, c a ta  s t r u c t ur e ~efinit~~on e r a  zero ind4 catirg
t~~

;- t the cata structun~ i~ fuLly s~~eci fIeo the fcr,at
an’ c crter~ts Cf th e text c~ the str ing is ccmcLete ly
unre s t r 4 c t e c  anc w I lL be in t e ro r e tec  by t he LM

Zrc ar guirert:

the  a c c r e s s  0’ the s t r inc  for  e r ro r  messa g es

at ~u l s~ after a rerative return —

the sare as at cycLe tim e

r es u Lts —

a bo cb e an wecce value is TP.U~ i f this procedure expects further
sce ci f icatic r frcm the user or F~~LSE if the refinitior is
ecr p tete

error ccn al ti or s —

T h i s  r ro c e c u rc  f inds  if there is an e r ro r  in the def in i t ion
text.

ex ter na i cata structures ma 1nta ineo —

The cata structures that are m airtaire d Is Lancuace depercert ,
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1~ ~~ r i L  197~ Prccr am eers ’ Cub e tc t i-c Cebucger
Prn~-ra eeers ’ Gu

4ce To Lan~auage Pocuteset ailec Di!cussicn: Entries In The LM’S Dispatc h TabL e

Lnic ~ 27z

entry ty p e — s~~rr1e cat -a structure. an LNTE ZER

— c i s c u s s i c r’ —

Ti - Is is tre I~~h CT the current tooL fcr this LM

1~ 7
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~~ ~cr it 197~ Fracrasrcers ’ Gu ide to the Debugcer
Prc :resrers ’ Gu ide T0 C~~e ra t Ing  S y s t e m  Mcc u Les

jot recuct ion

PRCGRA ~~~~~~’ CL I E T~ C F E~~A II ?’~G S’rSTE~ ~C U L E S  28

An o,ratirc ~ ys tr— f’c rubc (OS~~) Is that ~ccule in the oebugg er ti-at
is re sp cr sibt e for all reacing anc eaniouL~~t ior of the address space
cnc state 4rf crm at 1 cr of a tar .et ~rocess. E ach O$~ ir the debugeer
is cesigrec to : 28a

be rur un~1e r a s~ ecI fic operat bog systes, arc tc

re ac arc/or manipulate the acoress space anc state inform ation of
an y target ;rocesses runnir i c running uncer a (pctent iably
ci ffer ert ) systeir e.c. there is ore OS~ for runnin c under a TE?~EX
to iran icu late tarCet processes runninc under ELF .

Ar CS’ is Lcecm c dyraz ically :y the cehugoer flspatcher (DC) in
response to certain coeeancs oy a user. Each CSM i~ responsibLe for
orcvI’~in; a number ci routines (with well cefired interfaces) arc has
avail able tc It a number of routines and data structures in ti-c CC
arc Larçi.açe tocules (If’) (aL ’c with well cefirec interfaces). 28b
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,& A O r i l  l9I~ Fro rra r rr er s ’ Gu i ce to the Cebugcer
C rc~~ramm ers ’ ~uba e To C~~erati ng Sy st e~ f’ccules

‘A cti va t ion For ~n C :eratinc system f’ocule

~~ TIV~~T I C~ FC~ A\ CP~~P~~T~~~C ~Y~ TE~ xC UI_E 2~

Art y i n’e rac t i~~e ct;u;. er must ~rou 4-e facilit 4’s fcr em atrin ioc arc
rs an ip u ta t irc tre accress space and state In form ation oT the prccess
it Is ceeup cirç. “he func tion ci t~ e CSM is t o i s o l a t e a l l  s u c h  ccde
intc a sm ote — cout e with ~ wel l cefired 4 terlace, arc to force
rc utfres ir the ce~~ugrcr th at ~er-fcnm such exam inations and
;san lpubat i c rs ,  to use routines p r ov l c e c  by the CSM . 29a

The i s cLat i cn cf these ‘functio nal routines 1n t c  a sina le ~ocuLe then
m akes it cc ssic L e to c~ na ei caL Ly Icac the tr acuL e or to rep lace  one
m ocule with anct rter . Thus it cecoces possibLe to ~ebuc e ther
orccesses ti -at Live on the sa—e m achire as the cebucoer by usiro ore
csy ,  or tc cecuç :rccesses on a reect, ~iacb in e mere ly by b ca cirg ti- c
app r opriate OS’. 29b

Th is is pos sible . e.c., hme~ use a cebuc.cer rcuti ne that wi~~h~~s to
ex am ine a ceLL ir the aocress space of a target process always
c a l l s  a rou t i ne in t he CSM ~o return the cortents of the sp ecific
celL, ra ther than the debu~~rer routine reading the celL clrect ly .
The c et u g ge r ro u t ine ne ec  n o t  ~row how the C~ M cbtaine d the
contents ot ti-c cd t. or for th -~t m atter, whether or not the
t a r g e t  p r o c e s s  is a p r o c e s s  cn the same mac i- i re  as the debugger.

i-Ow the C57~ pe r f o r r s  its tas ks is cf ro ccrcerr to the rest of the
aebu gcer. ~Lt that r e a l L y  matters is that the rout ines in the CSf ’
Obe y the weLL cefirec intertace corditlons. 29c

Thus. one C 5 ’  c .s i r reo  to run urcer T~~~EX arc the f’SG system , and
cesiç nec to cehu; enocesses uncer the same environme nt , cay
cen icre wa ry of its tasks by s’~arinp pages with the target
cr c c e s s

anot he r  CS~ nes ignec  to run uncer T E’J EY anc the 7’S( system. arc
ces igrec tc cehug processes rurn in’ under ELF, ray perfor, its
func tiers ty u si r-~ an “ELF’ protoco l for tar get process
exa m in ation anc m anipulation;

anc yet another CSf’ cesignen tc nun under T~ I~E X and the f’S~
system, one (‘es nec to ee~-u~ pro cesses  runnino on a Vt ~~—7 ,  ‘ray
pericre it~ functions b y uslra a “YUK— 7” prctoccL .

Yet, Ir al t these cases, the hl ch e r LeveL cebuçcer routines
responsib le for In ter p reti ng the h its of t~~e tar get orccess arc
oresent inc in forratio n to the user. aces oct need to know ‘cw the CS”
cer -for rec its tasks. 29c
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:.~~n $ l 197~ ~rcqra rmers ’ Gu 4de to the Ceoucger
Frc-ra- ’rens ’ Cub e To C reratina System r’ccules

“ot ivatbo r i For An Cp,ratjnc System ~ocuLe

(This is ar cver s i—pLi’t i ca t 4 crt . as bnceec t~~e higher level
routi ne s m ust ~~ aw an e a’ ~uc~ t i - m rs as thr wor e sIze, etc. of
tne tar cet troce ~~s, hut the h ic i - er level routines dc i-CT neec tc
know r’cw the oi t~ ~~ re ob ta 4rec.)
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1~ .~~ r ’L 197~ Pr cLraffmers ’ C~ui de tc the Cebugger

~nc rrar ’re rs’ Gu
4ce To Cpe ratlr ’~ system W ccut es

SrCss ~tr uc tur e Qf An Cpenatln: System ~cr.uLe

~~~ 5TSU CT~~ E CF ~~~ - ~PS~~~TI\G S’ STE’ “uOULZ 30

A ” CS ’ co n sists bas 4 catly e t a  c1s~ atc h tab le, routines one cata
stru c t u r e s  that w i l l  te cat L ec anc referencea by other wocutes cf the
detucc ’er (ber ~~—~tter referrec tc as ext ernal routines arc data
stru ctu res ) . arc any routines ara cata structures thereafter referre d
tc as suo ccrt routines anc cata structures ) fleeced ten the supp ort of
the ex tmrra ~ rcuti”es i-nd cata structures. 3C .’~

At the i- cart Cf any 05’ is its cisp atch tacLe. The dispat ch table
co ntains: 3Cb

addresses ci e-~ter naL routines , arc

cocresse! cf exter r~~l data structur es, arc

in sore instances, a cispatc h tab le entry s itse tt an externa l
cata structure.

~her th e cecuq~~er c~~sp atche r or a Lancuage m ocu Le has a neec tc rewo
or write the accress space or state In forratior of a tarcet prccess .
the OC cr LW tccks in the 0G M ciscat ch too I.e icr the acdress of the

— CS” routine tt~-’t sucpcrt s the recuestec functi on. The CD cr If’ wi ll
t i-er call the CS~ routine and expec t the 0 rout Ine tc penforr its
furcticr arc crt ioratly tc return sore results. 3Cc

(lit lu r ct 4 crs o~~scussec in th i s occumen t (~~ith the excect ior of
the in i tial Iz at Io n routine? “UST he pr ovice c by en OS”.)

(In fact , a I” roec only Lockuc up entities in the CC’s d is ra tci-
ta b l e as the C -  w i l l , ~s part c~ its in itia l izatio n - secuerce prIer

— to  l ca c i n c a L~~, cop y the reLev ant entries f ron  the O S y ’ s  d i spa t c h
toct~ irto t h e  C’s d isc,atc~’ table. Th us ,  a LM reec only krcw
a c c u t  t i-~ : c’ s r 4 sp~. t ci-  t a b le . )

Tc ce r- fcrm its func t io r. art op eratin g syster — ccul e routine may fire
it rec es sar y tc c~~1i routi n es rrO~JiCec by the CC arc/or the larçuage
rno c utes, or tc r.~~e renc e data structures 2 r t i - F cc ~thcr mocule s . Tc
Ic so, the CS~’ ro ut in~ w i l t  us~ t he  ais catch table for these cth er
‘rocu( es arc car ti-t,s call or rt- fenence routIne s soc/or data
structures that It cop s oct p r cv ice itself.
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1~ ~~r4t 197~ Prcoran ’~’ers ’ ~u ide to the Cebugçer
Frc ’ratsre rs ’ C u b e  Tc O c e r a t i n g  S y s t e m  W c c u le s

~-e re ra l :l scuss icn: Tar ~~at P r o c e s s  hb a r i c uL a tlo n

-~~~ C~~.lL 0 T S C L S S I C ~ OF T~~~G ET F R O C E G S  “A r - I F U LA T I O N  31

Ar CS’~ may per f or— its functions in any c~ riner it chooses as long as
it chey s the s~ ec~~fied interface ccrcitions. The address space
at Lcc atec tc the 0-S~ (unc er TE~~~~) is fairly lance, anc the functions
prc ~~ic ec  ~y ar CSh o re fa i r ly s f ’ o L e  arc sh ouLc  no~ recui re mu ch
coce. It is therefore excectec that an 0GM wiLl use most a-f its
acc ress sp ace to ke€p Local couies of the aodress space of the target
prcces s ir its cwn accr~ ss spac e. Thus, w hen a hbo he r level cetugcer
rout ine  r e c ue s t s  the  reac ing o f  a ce lL, the OSP may already have a
cc py ci the ceLL arc may rot have tc cc to the t a rc e t  p r o c e s s  to
obtain the celL. The ~‘ancqem ent of its o~ n au cress space is entir eLy
uc to the CS”. 31a

(T” e O S” cesigrec to run ur,cer T!P~E X and to cebug erccesses on the
sa m e T~~~EX , w ill sbdre paces with the target process. This 05W
keeps a Local — ac c-f what pages it currentl y has locally. )

An CS~ that is ceslcnec to cesug processes runrina on a separate
md chir ,e frcsr the one cn which the cebu~,ger is runnina ‘rust, 04
course, get a fresh copy of t h e  target process mem ory and state
intcr ’ratior each t im e a break p oint or tracepo irt is enccunterec (or
when a rev tarce t process is scecifiec ), since there is no ouarartee
ti-at its local cocy wi l l be valid after the target process has beer
a l le w e c  to execute for any length of time. 31—

The state vector is the m echanism by which the hi gh er level debugger
r out i n e s  e x a m i n e  arc irccif y the state of the target prccess. There
w i ll he ore fixed fcrrrat state vect or ‘or each irac h ine that a tarc’et
prcce ss car run or, arc this fcrma t wilL be o u b t i s be d  and known by
t he L” s arc ti-c C~~. 31c

Thus there will be one state vector form at for any orocess runn ing
cn a TE~ EY;

(‘The first 16 wcr cs of the TE~~EX stat e vector cons ist of ti-c
tar g et proc ess ’ registers. ~owever, since the P~ P—1C corsicers
t he registers to be part of the acdress space of an active
pr ocess, the registers mr y ce reac and /or m anipu ta te c either v
sta te vector rrani pulat icr or by no rmal accress space
man ipu Latior ’ and the specification of the approoriate
acc resses.)

crc state vector format for any process runring en an ELF

etc.
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l~ A p r i L  1970 Prcnra ’rTen$’ ~ui~ e tc the Cebuccer -‘

Procra rie rs ’ ~uI ce To Op erat in a System W cduLes

~3er ’eratin . An toer -at inc Syste” W ocuLe

P~~T I~~ A’. CC~~~A TR r SYSTE” M~~:LLE 32

Ti - c  f c t t c w l r o  0 4 !c ucs 4 cn is s.~e c i t Ic  f o r  1er e rat In~ an ope ra t ing
syst el ,cdute ~esi t rec to run under T~~\~(y .  Pf o i e ver ,  the o r i n c i p t es
i nvclvec are ti -c same regarcless 0’ what cperatinc system the CSf’
4111 oe run uncer. 32a

Th e ooer at frg System rccule d’s~ atch tabl e ~US 1 be the first t’inc in
each op erat in c system rocuLe. 32b

The s e c u e r c e  ci e ’ ie r t s  to g e n e r a t e  a C SW is ( T E f ~EX CX~~C cormancs are
in upp er case ) 32c

usfr g ~LG, colt the file CC’FIG.NL! to insure that  the s w i t c h e s
have the cor rect va Lue

at th e TE~ EY EXEC , run the procra m PIJNFIL, soecif ying as the input
file the fiLe L0~ DFE .PUN —— ti-is will pro~ erLy com p ile arc b a a
the cebugger FE

at the TE hE~ !XEC ,  run the procran ’ RUNFIL, cpec l y ing as the Irput
tile the file LCLC LC~~.F.UN —— ti -is wiLl prcper ly compile arc
generate the debugçer toacer

at the TENE V EXEC. run the rroc.rar’ RUNF IL, scecifyin ’~ as the input
file the fIle LC4OT~iX. PUN —— th is will prcpe rly compile anc
generate the dehugc en OSW eccule fcr runninç on a TEr!EX one
ce~ ugc irc : r c ce ss es  on the same TE~ EX
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16 ~~~r iL 197C ~rocramr ers ’ CuI~ e to the Cebugcer

~rc~~ramr ers ’ Puice T 0 C~perati ng System Wccutes
The OS~ O is c e t cb Tab le

TdE CS~’ ~ j5 FAT C h T~ EL~ 33

T h~ sy~~tc t ic  c i t s e t  ra c es  for the entries In t he  operat inc  s y s t e m
ocule cis p atc r table are ccnta °nec in the fi l e

(nsw— cecuccen)c sicsp.nts. Also , the cebu~ ç~er (ca der ccnta-4ns these
de fin It Ions. (fate that ~n offset of 0 refers to the f i r s t  en t ry  in
th e ai sp atc i - table. ) 33a

sy sab clic
deci m a l ctf set
offset name mean ing
— —“  33b

C cs ln l  e c o r e s s  ci  ini t ia l i zat i on  procedure

c s s y — p  syirbol  table pointer for this — ocuLe

cstc wcsr aedress o’~ p rccecure to caLL when tempor ari ly
finished with this 0S~

3 cs r n t  a cd ress Cf prccecune to ce LL ~hen resum ing use
of t h is 0~~f’

4 cstir lt acaress of  p re c e a u r e  to call when first pointed
at  a t oot  to cc cebucged

c s t c w t l  a c c r e s s  o f  o r cce oure to cell when temporarily
cone c ebu~~~ing a tool

cstrrtr accress of p rececure to cell when resum ing
(‘e i- uc2 inc a t o o L

1 c s h c t e  a c o r e s s  e ’ p rocecure to call when a break p oint -

is hit

é cs’sta accress of coroutine to perform “r em s t a t ~
funct i on

csrc iw accress of prec ecure to neac I wore from the
target process ’ ac dress 5:0cc

10 csrc rw acdness o~ orecedure to read n wcrds from the
tarcet prccess ’ eadr ess scace

Ii c s ~~ta t  ac c re s s  of  co ro u t ine  to get t a rge t  p r o c e s s
~)peratinc Syste~’ status
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l~ .~pnil 197C Pnc- ,ramm ers ’ Guire to t~~e Zebuc ger

Prooram -er s ’ ~uide Tc C :erating System ~oauLeS
The Osr’ isoetcb Ta~~te

s ymb c l i  c
- ‘ec i a t  c f ’ c~~t
~ ‘i~~et rEm~ rr e a n i n c

12 csw r lw accr’ss O~ Dr ocec une to w r It e  1 w c r d  in t he
t a rge t  ~noce ~~5~ a c c r e s s  s p a c e

13 cs wr rw accres s of  O r c c e c u r e  to w r i t e  n w o r d s  in the
t arget process ’ aedress space

14 cssrcm aceress o~ or ece d u r e  to do co r ten t  s e a r c h e s  in
the t a rge t  p r c c e s s ’ a c c r e c s  s pa ce

15 cscpfs accress of c nc c e c u r e  to c e t  t he  s t a t e  v e c t o r
of the t a rce t  p r o c e s s

c s s p t s  adc ress  o f  pr ccec ure  to s e t  t he  s t a t e  v e c t c r
o f the target orocess

17 csal cs acoress of Procedure to call to get debugger
st ora”e -

c s r e t s  a c o re s s  o o r c c ec u r e  to c a ll tp f r e e
ne bucOer s to raoe

19 c sr— i - r k accress of orocecure to ea t t  to remove
a b reakpo in t

2 0  c si r r -rk a c c r e s s  of crccecure to ca l l to in sert
a breakpo 4nt

21 c sc s~~cr a c o r e s s  c •  o r o c e c u r e  to c a l l  tc s~~t t a r c e t
o nocess rosure acoress

22 c s g~~e add ress  ~~f precec ure to cal l to oct
ta r g e t  p r c c e s s  cc

23 cs~ rt 1 accress of pnoc ecure to ca ll wi-en done
cebuocinc a tool

24 c s s t c o  a c r r e s s  Q 4 prececure to cal l to st co a t c c l

c s~~o a c o r e s s  c’ prccec u re to call to resu— e a ted

26 csp cw c s 3ecress o~ nrccec u re to c a ll wi-en fin ishec

~.itb ti -is CS’
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F ~pr i I. 197C Froc r a m~ ers ’ Guide to the Cebugger
Frc r ra r ~i-ers ’ °uiae To O pe r at inc  S y s t e m  “coules

The 0S1 Ois;,atcl’ Table

5 ym~ cl i c
c,c iiral cffset
O~~~set race

27 c s e s t a  ado ness  o co rout ine  to cel l  to get ta rge t
c rocess test error ne ssace

c s f s t a  ae c r e s s  of  co rout ine  to c e l l  to get L i s t  ci
‘lIes coerce by the targe t process

25 c s f s a v  a c o r e s s  o f  p r ccecu re  to ca ll  to save a
t arget prccess aedress soece

30 e s ich  the ICh of the current tar get process

31— SI cssvec state vector for the current target prccess
o s s v e c  is the sy m b o L i c  o f f s e t  for the f i r’- t
wcrc of ti-c state vector
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16 Ac ri t 197’! rooram~ ers ’ Su ice to the Cebugcer
Prcorarm ers ’ Pui~1e IC Ccerat ing System V co u le s

:c~ ail~~ C iscu ssi-n: Entries Ir’ The OS?’’S Disratc i- TabLe

~ET AI L CC C 1SC L5 S 1C ?~ CF E~~Cb 1.’~TRY I~ ThE CSW’S 0I~~PA TCh TLELE 3’

Th i s sect lcr w a tt c 1 sc u ss 4 n ce t a 4t each entry in an oner~ tInr system
aocube ’s cisp at cP’ table. Each entry w iLl cm l4 scu s s e o  un d er i t s
symb olic ctfsc ’ name. 34a

csin i 34b

entry type — prccecure acaress

;rccecu re turct icn (brief ) —

‘,erfcr m coouLe ini t iaL iz~~tie r

when caLIco —

Th is p rocedure is caLtec (once and orce crty ) after the
cper atir~ system mocule has ceen toadea by the debucoer.

ar~ um erts —

1 st  ar gu ren t

T he accresr of the debugg er cisnatch table.

2rc ar guvrent

The aceress ci an cutout strir~ to Se usec for po tentiaL
error cond iti ons or for cresent inç an initializ atio n message
tc the user.

resu Lts —

1st result:

I-f 1n it i~~L izat4 or is succ essful then ti -is procedure si- cute
return T~ LE as its fir st result; if In it ializa t ior is rat
succe ’sfut . then th is Procedure sboutc return FALSE as Its
first result. In eitn er case, this rrcce cure may write the
ou tp u t strin - (whose ~cdr~ ss is passec as ~he 2nd er eurent )
wit h a messac e tc be rresertec to the user.
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pr i L 197C 3r ra,rers’ Suice to the Cebugger
;r(- ra fl— ers ’ ~u i oe To ~cerat i ng System W cduLes

. et a i le c  ~iscus s icn :  C nt r ies  In T h e  OS M’ S C i s pa t e P  Ta b le

error ccroit 4or .s —

~ry ,rrcr ccrc it icns cetectee by this orceecure mhoutc either
be dealt w ith b~ t his prc cec~ r, or translated into a F~ L!E
retur n with an acprcoriate error message written in the cutout
strin g .

ciscu ssion —

T he function cf this procedure i~ to perfor m any module
ir iti aL -iz at lo r reauireo ~y the operating system module.

T i- is procedure may wish to copy entries from the CU’s dispatch
tab le into IccaL variables to soeec up future references. This
Is nc t necessary, but m ereLy an efficien cy ccrsioeratior, a,
the acor ess of the DO disp atch tabLe, arc its entries (with the
e~~ce p t i cr  of those  en t r ies  that  are s i m o t e  data nate
struc tures), is cuaranteec net to cb -ng e for the Lifeti m e of an
irsterce of an CS~~.
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1- ~ ~pr 4L 1975 Prc~~ra~~rers ’ Su ice to the ~‘ebugper
Fro’~ra mrers ’ Gu iae Tc Oceratin~ System !cdutes

e t a i l ed  i s c u s s - ~cn: En t r i es  rn The CSM’S Ciso atch TabLe

(,ssymp 3 4 0

entr y type — symb o l tab -Ic pcint .~r

c i scuss i en —

This entry is a symbol tmb le pointer for the symbo l table for
t he CSM. (F’ cr  most lancuages runnin g on a TE~ EX ti-is consists
ci the Lef ti-at? ci the word beino a necative court of the 

-

rum oer cf wcrrs in the symbol table and the rlchthalf ci the
w crc beirg the accress of the first word ci the symb ct tabLe. )
li- is entry i~~ no t  u sco ~y the debug~ mr , but is ‘mr~~ty a
ccrv enierce to ale in the debuggin g of the O5~ itself.

(~~cte that the OS” sy~~boL tab le must resice ir the sate cart
ef  the oeb ug~~er a e c r e m s  sc a ce a L t o c a t e c  to  the 05M .)

OS tCbsCSP 34c

e nt r y  t y pe  — pr~~ce oure add ress

p rcc e cur e functi on (brIef) —

°erfcr ’ any clearuo neces sary when ~e a r e  t e m po ra r i ly t b rcu~~h
~.it i- t i - ic Q~~~, we are about to load another CSM .

wi-er e~~L~ e- —

T h is prcreou re is calIco just prior to it s ~ein~ macpea cut in
crcer tc tra~-~ rccm for another OS”

ar’;uwents —

1 st a r gu~ ent

t re a c c r ~~ss ci a oduLe r e c c r c  (see  d.f init i~~r of th is
re c o r c  in ~CT EF) .  ~;si c a t L y  a modu le  reco r ~ I! a ~,cb a n Is m
w it h ir w hI ch a mo~ uLe can store ir 4or’ !ntirn ~b~~Le 4~ 4s
wa~ pe” out ci the dehugoer.
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,6 A p r i L  197’ ! Prpcr ~~m’ers ’ Gu ire to ti-c Cebuccer

grc i ra r r er s ’ G uide To Ccerat in’~ System M ccutes
-~et aiteo ~iscussl:r : ~ntries In The US~~’S risoetch Table

res u lt s —

~bc uL c return TRLE .

.rrcr ccrditiors —

Si-cut e harale any errors itself .

ciscu ssic n —

T i- i s rout ine s i- c ub do any cLeanup necessary “n or to ti-Is CSM
be ing macper . cut. If there are variabLe s wh cse state the CS)!
wis hE S tc remember write it Is macpee out , it may assier
cet.ugcer cLobat storace, wn ih e in this assicrec storace, arc
clace the acc ress of this assiarec storaçe In the aporocriat e
fieLc in the m odule recorc whcse a~ oress it was passec. This
e c c u te  recorc  w i l l  be mace avai lable to the CS)! when it is
calLec a t its resume use entry.

csrnt 34e

entr y type — p rccecure address

cnicecu re functicn (brief ) —

Fe rfcr m any reiriiti ali zati or upcn resum irg  use o~ an CS~

wi -er caltec ~ —

Th i s  p rocedu re  w i l l  be ca lIco upon resuminc use ci an OSP th a t
i-es beer i ra rpec out whiLe anotn er OS~ wa~ in use

a r u m e r ts —

1st ergunent

t h e  a c c r e s s  c- f t i-c  DO ci s pe t c h  t a b Le

2rc argum ent

t~~e aceress of a string tc ~et an y errcr ‘essages

3rc ar~~ur- eri t
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1’ ~pri ( 19~~ Procrae’ers ’ ‘~uf ce to  t~~e Cebuç g er
Precrairmers ’ ~uioe To ~1cer~~ting System ~COules

:etait ec ~iscu ssi - :r Entr ies In T’e &°~~‘S D isp atc h Tab Le

the acoress cf a ‘!,ocule necorc

resul ts —

S b c u lc  re tu rn  T O I J E  a 4te r success 4ub relnl ti ali zation

am er ccn dit ion s —

Sb cu l .c h~ ncLe any errors ItseL f may return an error messaqe in
the passen strinç.

ciscu ss icn —

‘h is p rocecu re shcutc relni t 4 alize the C~~ ~fter 4t has beer
ma cpe c back in (after beirg mapped out icr a w hiLe so that
a r c t be r  C!” ecu be be usec). It will be pasced the accress ci

— the same cocute record that was pessec to ti-c ostdwcsm routine
(see abc ue).

os t i n i t  34f

ent ry tyce — prccecure acdness

crocecur e fu ncti on (brief ) —

Yc ir i t ialire any data structures needec for debugç~In c a
C recess.

w hen caL Ico —

‘i- is c roced ure  is ca lt e c  each t ire  the cebugcer is pc i rt e c  at a
raw process.

ar’~i.men t s —

1st ar gum ent

the acr.ress of a toot record (see D C T C E F .

r~~si.Lts —

Si - cu te return T PU E after bu ILci n~ any neecec cata structures
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t~ ;~~n Il 1 9 1C  ~rc’~rar’~ e r s ’ Gu~~ce to the Cetuçcer
Prc~~raemr rs ’ ~uice IC ~rer ating Syste” wccuLe s

~~ t a i L e u  is r u s s i - ~r: En t r ies  !n The O!)!’S O1 m catc h TabLe

e rrcr e c r oiti on s —

s i - c ite hrr~~l~. any error s In terna l ly

c i scu s s ’cn —

T i - i s  o r c c e c i ~re Is ca t Léc w i - e r  the de~ urcer is poi rtee at a
p ro c ess for t~ e first ti—c . It 4s a e ssec  t he acc r es c  o f a toot
rec crc ithe m echani sm b e which the c’bu~~cer maintains its
irt emr a l i~r .owtec:e ci a prccess). It shcuLa filL in the
app r cpn irte tielo s r’ th ’s recorc, as we (l as upcatirp the
csidb dota~~st ructure.

stcwt t 34~

entr y ty ce — ~.rccecu re acdress

procecur ’ !‘ur cti cr (brief ) -—

Ic set the state ci a tarcet process sc that execution Cf  the
: r c c e s s  ay be ccntinuec Later.

wh ’r c a l l er  —

Th is cr~.oeo ure is cablea either when the user recuests tc
— cc rt 4 rue exce uticn ot alt target processes, cr w re n  the user

:cirts t~~e cebu~~rer at anot h e r p rocess t c  beco me the cu r rent
ter cet croces-s .

ar~-ue e rt s —

1st arcu—ent

the ~ccress ci the tool reccrr~ ti- at ccrrespon cs to the toot .
w e are currentLy Leaving.

r e s u l t s —

er rCr Ccr dit ior ’ —
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It ..~riL j97 r  ProGrar ,Irers~ GuIde tc the Cebucger
Fro-rae-e rs ’ 3u 4~’e To O~ eratinc System eccu tes

:eta ilec Discu ssi~~n: Entries Ir The QV$CS Cfscatcb Table

cisc us si en —

~bis rrcceoire w 1 1  he calIco wherever the aebugoer is
t aw c cr a r ily ieav ’nç cebuc mccc for a s pe c i f i c  o r c c e s s .  It
si - cu t c 4nci c~~te (by sett 4 ro the osi~~i- cata s~~ructure to 0) that
~ber e is rot a current prcCe !s bein~ de bu g~ ec. It must else
irsure t~’at ti-c ~rccess w hi c h  is being left is in such a state
t i - a t  I ts e x e c u t i~~r can be resu me c late r .

ostrrtr 34h

ent ry tyce — onocecure aedress

- - p ru cecure ti :ncticr (brief) —

Ic resu’ c de~ ucc4nc of a process.

whe n c a t l e c  —

.i-erever the Cetuocer is re—pointed at a crocess for cebuggira
pur scse s.

arg urT ents —

1st ?r~ urent

the aocress or t~’e t ccL recorc for ti-a process abcut to
teco’e the cu rrent tarcet process

re s u L t s  —

S i - cu te rrturr T~ UC uocn succ essfulLy m akin g the crocess current

errcr perditions —

\C NE

c iscu ssien —

T i - is rrccecur e wi l l 5e calIco whenever the iebugger is
re—p c ln t e c at a process. It shoubc upcate the osfdh data
structur e . F~~r ecst OSMs, it si-cu tu remov e, but reme mbe r, all
b r ea kp oi rt s arc s 4n’~Le step Instru ct 4 ons insrrtec in the tarcet
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~~ . ri ( 197~ Prc~~ra——e r s ’ Guide to the Debugger

~nccra~~,ers ’ Cub e To cerat ing System ~cau Les
:e ta ite c iscuss lcr: ~nt ries In The CS~~’S D isp atch TabLe

e rc ee ss occress soace so th at when a user locks at the accress
space ts hc sees the re~~L cc c~ arc net  ccce Dla000 there by the
cebucc er .

csbpte 34i

entry type — orcceoure address

p r o c e c u m e  f ur c t lc n  (b r ie f )  —

P. nf crm ary operati nc system and/on cocute specific acticn
ra c u i r ec  at creaKpo int hit (arc other, see be low ) time(s).

when calle d —

T i- is crcceoure wiLl be callec

w hen a tarret prccess is specifie d , arc

when a break point is encountered 4n the ta rget prccess, arc

w i-en a trm cep cint is encountered in th e target process.

ar—uir erts —

1st a rgum ent:

a value Cr ) ti-at ind icates why the p rccec u re is ~‘e in~ c a l l e d
ti - is time as follows: -

n o :  user  has  iust  s~~ec I f4 ed a teroet process

r~ ) 0: r is the num ber of the b re akp o irt just errourtere d

n < 0: —n is ti-c number of the tracepo irt i ust
en C cur t e rec

re s u l t s  —

er ror ccrc Itb or c —

17’~
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it ~.criL 197~ Prc ’rarnrers ’ ~uice to the ebugger
Frc ram .iers ’ Cu id e Ic ~rer atin o System ~c e uLe s

~at a1 ’.ec iscuss icr : En tr i es :n T’ e ~~~~~~~ :-iscatcb Table

Ci~~C~~SS icn —

Ti-c function oh thi s crcredu re is t-~ obt a in the state vector of
t he tarcet prcc~~ss a rc tc au i ld an y s uo o c r t  c at a  s t r u c t u res
that ma y be reouire c to reflect tb i~ state.

This p rocedur e ‘ay wish to remove frcru th e acoress space any
cece that was irsertec to irpt e’rent crea 1 pol r ts (or
t r a c e p o i nt s )  arc rep lace  such eeoc  w i t h  t i-c c r i -~inaL ccce .

This procedure w ill be cal ler after a br eaep~~int cr trecepoir t
is ercourterec in the target process or when a new (or the
first ) target prccess is soecifiec by ti-a user.
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~~r 4( 197C Prc~~ra— ,rers ’ C-u~~ce to the Cebucçer
~rrnram ,ers ’ ~u ide To ~p erat in~ System Pedules

L e t a ’te c C isc u s sl cr: En tr ies In T i - c C!M’S Disp atch Table

csm st a 345

e n t r y  t y c e  — co r c u tl re  a c a r e s s

corc ut ine tu rcticn (cnief) —

‘i-c funct ior ci ti - is ccrcut~~re ~s to b uitc strings (using the
curr ent output moce~ for the dis p Lay of the aodness space of
ti-c tar-?et ~rccess. (This ccroutine imctemer ts the TE~ EXM P T AT W ccmm anc.)

whet caller —

Ti-is cor cu t ire w i l l  be ca ll ec by a LU in response to a user ’s
recuest tc ais p la y the Lross aocress rarce cf tyre dadr.

arg um e nts —

at cpe np crt tire —

h C NE

at cycle start tim e —

1st argum ert:

t~~r accress ~~ the output str ir .g t i-at shouLc he written
by t h i s

2rc arcu rent:

the acoress o-~ the current outcut m ode recora to be usec
in the tub Loir e~ of the cutput stri rg

a t  ut so a fter a positi va return —

a cu ts ” a fter a ne g at ive return —

C.
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i~ ~~ril 1 5 7C  °rcz~ran. ers~ Cuire to the Ce t uc c e r
Pr c’ ramrc rs ’ ~uice To ~cera~~in - ~y~~te’ Pccules

~ota i (ec ~iscu ssir r: Entries In Ti-c DSP’S Dispatc i- l a tbe

(T’jp rcr cL t in e shoulo not generate any ne :ative
r~ t urr~~.)

r e s u l t s  —

at  o c e r o c r t  ~ $-s e —

C ~ E

a LL ct hcr t i -~ s —

rm t u r r s ) C eans it i-as  w r i t t e n  the rutp ut  stnir’ c arc that
strir c snoute be p m e s e r t e c  to the use r .  4~ i~ net t i rj s f l ed
a r c  e z c e c t s  t o  he c a l ic o  aca in w it h  rc ar~ ueerts ,

re tun rs  C eans it is øc re ,  I.e. it i-as c o m p b e t e e t he
cu rre rt cycle; th e outsut stnincj ‘ay te “4LLL C r 1’ ncr nuLl.
then ~t has cetectea an cmror ane~ the curnut strin~ 

j s  tw e
error con~~iti~~r to be presentec tc t~~. use r. in either case
It m&y bt called agair , t it must ~ a presented fresh
arçu~ crts .

( r~c te  t ’a t  if this error return occurs cn a “first”
pulses it ‘rcre thar Likely me an s that this corcutire cct
i ru v a lic  or ur’supportec adcress rence elements. )

am er oc ra itio n s —

any errcr corcit icn s cetoctec by this ccr cutire mi -ou to cc
t r a n s l a t or  ir t o  a 0 return with an aoo rcrri ate error resgace

~ritt en in tre p.~ssed output string. The corcut 4 re st’ouLc then
be reary to acc ept r,w arLumer ts to start a rew cycle.

c i s c u s s l c n  —

Ti - is co r o ut ire is usec to oulic str~ ncs (for evertuaL ci sp ta y
t c  a us e r )  t ra t  c es c n l bc  the  c r r .ss  ut il~~ze t i rn  of  the a c c r e s s
s ca c e c~ ti-F’ target process.

T i - i s  c o re u t4 r t  s i - p u Lp  bui l -~ a Line of ini cr~aation for each
pilse tra t crrresponds tc- the ec uivat ent lines o’ a T5’~EX
“ P ’ y S T A T ”  c c m m a n c .
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1~~ ~eri L 197~ Prc -~ra m me rs ’ ~u ide to the Cebuçger

~rcnraceers ’ 3uiae To Creratin g System Pocules
.eta l ’ ec ~iscu ss1cn : Entries In The O~~~’S C iscetch Table

osr~~Iw

e n t r y t y ce — o r c e e cu r e ac dr~ ss

p roc e cume fun cti on (brief ) —

T i- is pncc eau- re is usee tc read ore were Ir the address space of
t he tarcct process.

wi-en calLec —

TI- is procedure will be calIco whenever a LM or a DO routine
w ishes tc exam ine (for whatever reasen) a wor d it the actress
space of the tarcet process.

ar çumefl ts —

1 st  ar gu urent t h e ac o ress  of the wor e t h e L~ or CD w i she s to
m c c c

resu lt s  —

!st r,su~~t

a value (r) IncicatinC the success or faiLure of this
rcut ire as fclLow s :

C~ w o re  neac suc c e s s f u L ly

n a : invalbc address passed to ti - i s routine

n a: a do ress  pas sed ~o t his routine represents a
nor—ex iste nt pace  in the tar•;et process

;rd result:

t he  con t en ts  of the aecressec word, or C on error r.orc iticns

errcr ccrd tions —

~ry error ccnc iti cn s detecter by this prccedure should either
be ceelt with by this pr~~cecu re or t r a n s t a t e c  intc t h e
apc rc p rf a t e err o r return .

17U
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Frcara~reers . Cu i ’e T~ ~~~e r at i n c  Syste,r ~c cu Les:pta ilec ~iscus sIcn: Entries In Tb~ C~~~’5 (~~spetcI- Tab Le

c i s c c .s~~Icr ~ —

~be f u n c t i c — ’  c f  this p rccepure i~ to reac, an~ return, thec c r t e n t s  C~ t-e cassec aecress in the target process ’ acc ress-space.
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:~ ~er 4l 197C °ro-~rammers ’ Gu ice to th~ Ce bugcer
~rr~-r3Ir—e rs ’ ~ui~ e Ic °pera tirn System ~cdLles:etailvr lccu ss l~~r: .r’tm ies In Ti-e CS ?~’S isoetch TabLe

c s r cr ~ 341.

entry typ e — c r o c e c u r e  add ress

p r ccecure funct icn thrief —

T bj ~ c r o c e oure is usec te reac  ccc or more wcrds in the acdress
scace o f the tançet process.

w hen c~~l L e c —

Th is prcceaure will ‘ e calLec w henever a L” o r a DC rout ine
w ishes to ex amI ne (‘or whatever reasan ) crc or more words in
t he a c dr ~ ss space o f the tarçet process.

a r~ uaerts —

let argur rent the aceress of the first w crd to read

2rc amnume nt: the number c-f worcs the to reec

3rd ar gum ent: an adcress at whic h to stare the reac wcres

r e s u l t s  —

1st result:

the numb er of hords r.ad arc returnec to this routine ’s
ca ller

Z rc  r e su lt :

a vatu e Ir )  Irc icat in~ the  suc c e s s  or iai Lure of ti-is
r cut i re  as f o l L o w s :

C :  w o r c s  read s u c c e s s f u lLy

n ( C~ inva li r  address  Pa ssed  to t i- is routine

n > C :  a c c r e s s  pass ec  to t nis  rc u t i re  represe nts a
n c r — e x i s t e n t  ca re  In the te roe t  p re c e s s

1pc
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1~ ~cr iL 157w Prc,rrarn’ers’ (,uice to the Cebuccer

~rc r r am re r s • ~~* lde TO D ’-erat ing Syste” Ucou les
:ctail ~ c iscu ssicn : Entn ’es Zr. TI-c CVM •! Dispatch Table

errcr c cr ci t 4 cns —

4ry errcr c~~rcit icrs cetectec by ti-4 s orcoedure si-cute either
be om a lt witi ’ by this orccecure or trans latec into the
ap p r c~~rjate error return.

c i sc~~ssicr —

The ~unc ti oni ci this proceoure i~ to reac, arc return, the
recu est e c wcrcs in the t;~rnet orccess’ aceress s c ace.

ceetat 34m

entry type — cCrcut lne acor~ ss

procecu re furct ’cr (cn ief) —

•tc gerer ate (for ti-. user) the operatin c system state of a
P rocess

wre n caLle r —

In resoorse to the user ~ivj ro the status commane

ar~ u rert s —

a t  C F E~~P C F~T tIm e

le t argus.~r t  - -

t he  a c c r e s s  O~ t he cur rent  out ru t rode reco rd  to be used
icr fcreatt inr results

— Z rc  a rpuner t

— Fa LS E — to indicate cive a short status; T U E  — to
verb ose status

a t  Fu SE ti—c

1st  r~rc u r e r t
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~~ 4~~niI 157C ~rc~~ra s w e r s ~ g.jlre te the Cebu~~çer
Fro~~ra rers’ ;uice To C ee r a t inc S y s tem ocu tes

e ta , l e o  C l s c u s s l c r :  t r t n i es  In T h e  CS M~ S C i s pa t c i -  T a b le

tr~ a c c r e s s  c~ a troL rec ord fcr a process whose status
is cesl re c

2 r c  a rC u ra r t

the accress cc a stninc to receive status Inforcatiun

3 rc  ang ucer t

an ine lca to r  c- f ho~ many Leacing b lanks to Insert in
frcnt of tI~e st ninç passec as the ~rd arouu’ent

r e s u l t s  —

at C~~!%PCRT tI re

NC1¼ E

a t  P L L S~ ti me’

returns T~ LE I f core status is avai labl e about the same
prcc es s; returns FAL SE to trictcate that no more status is
av ail ab le abo ut the process representec by the passee tool.
me co re

errcr ccrd iticns —

ciscuss icn —

T he ou r pcse  c i  t i- i s  cc rcut i ne  is t o f o r m a t  s t r inpe  fo r
: rc se r tat io r  to the user concerning the cperat Inc  sys te ’  s t a t e
Cf a d yer p r c C e S s .
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:etai Lea :isctiss~~-:r: ~itries In T i - c  OS ? ~’S D i s pa t c h  Tab le

c s w n l w  54c

e n t ry  t y c e  — proceoure accrcss

crecec u re functi on (brief ) —

This p rcced u re Is usec tc write one worn in the address space
ci the target orocess.

wi-er catlec —

This ;roceaure w i l l  be ca llec whenever a LM en a CO rcutir e
wishes to write (for whatever reason ) a wcrc in the address
space of trI e tarcet process.

arçuients —

let ar~ urent : the address of the wore the L1 wishes tc write

Z rc  c r~ u cent: the vMue to cc written in the addressed wcrd

resu l ts  — 
-

let  resul t

T L E  ~~~ tb c w C r C  wa s w r i t t e n  s u c c e s s f L t l y  FALS E o t h e r w i s e .

error co nd itions —

An y errcr ccrcitlcns c e t e c t e c  by th is  prcced u- re shouLc e i t he r
~e ceatt with ~y t h 4 s p roceciure or transLatea into th e
app ropriate error return .

c i s c u s s i cn —

The function ~~ thi s p roceaure  is to write t he cassec value at
t i-c cassec a cress In th. tarcet process ’ adcress space.
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~rc’re mme r s ’ Gu 4de TO ~cerat inn System ~ccules

:eta-i L~~i iscussicr: Entr Ies Zr TI-. DS~~’~ D i sca t c h T a b L e

osw rnw 34c

e n t r y  t y p e  — orcceoure acdress

p r cc e cure func tlcn (prief) —

Ti- is ;rcrecure is usec tc write one or “cr c worc S in the
eccress space of the tarcet Process.

w h en ca l Ic o —

T I- is p r c c e c u r e  w i ll be ca -L ice  whenever  a LM cr a CC routine
w ishes to write (for whatever reason ) ore or core worcs in the
accress spac e of the tarret process.

ar cuc ents —

let ar 3urert:

the accress, in the target process ’ eccress space, of the

~frst wO rc to write

2rc ar gument: the number of woros to wr ite

3rd argum ent:

ar acc ress, ir ti-. de~ ugger ’s an dress space, free which to
cet successive words to w rite in the tqrget process’ accress
scace

r es u l t s  —

1s t resuLt

TFCE if the weras were written succes sfuL Ly FALSE
other4ise.

2rc result:

t i-c rueber of worcs actu aL ly writ ten if the fIrst result is
F A LSE

errcr ccrc-l tia ns —

184
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1~ L~~rj ~ 157~ P r o — r a~~,ers’  Guf ce to the Cetuç~~er
Prc - ~ra,s~~e rs ’ 5uice T~ c - pc ra t i nc  Sy~~te~ Pocu les

D et a i l e e  D l sc u ss l ,- r: En t r i es  in T h e OSP ’ S Dispatc h Table

~ry err o r crrciti crs Cetectec by thi s crccecure si-Outo either
c c  c — a l ’  w itn b y t’~4s or;c ecure or trans lated into the
a:p rcrri~-~te err or r— turr .

cisci.ssipn —

‘i-c ?unc t icr c-f t i - ic  crocecure 45 w rite t e  recuested wcrcs in~l-e t~~r - e t rrcess ’ aco ness space.
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Prc~~ram m e r s ’ 5uioe Ic ~ c~~ratinç System ~ccuLesC — t a i t e c l s cus s i c n :  En t r i es  Zr The C~~~’S ispetcb Table

cssrc~ 34o

en t ry t y p e  — o r cc e au r e  aco rc ss
— - 

:rccec ure funct Ion (brIef) —

T h is orceecure wilL search the target prcces s ’ ac dress space
between ~ passec accresses (IncLusiveLy ) for cells ti-at contain
t he  c a s s e c  va l ue  (a f t e r  bo th  hav e  been c e sk e c  appropriate ly).

wh en c o l t e c  —

TI- is crcceoure w ’Lt be ca L t ec by the LM Ln fm em ccrout 1 n e to
;erfcr~ conte rt s e a r c h e s  in the acd ress  s pa c e  of the tarcet
C mc cc ss

ar g u m e n t s  —

lit argum ent : a startIr~ address, In the tarcet —rocess ’
accress scace

~rc ar cucent : an encir.Q acdress, in the ter,et orocess’ acdress
s p ace

3rc arg ume nt: vaLue to search for 
-

4th argum ent: m ask to aocl y to searc I- value arc wcrcs in target
crocess

~th argum ent: T U E  for a content search; FA L SE icr a rot
e c r t e r t  s ea r c h

r e s u l t s  —

lit result: TRUE if ti -is prccecure found a wCrd that met the
cessec recu iremer ts ; FAL SE it net.

~rc res ult: the accress c-f the icunc wor e on success FA LS E
Ct hem wi se .

3rc resutt t’e contents of the fcur~c w or c o~ s u c c esc
ir-~e tc r r I n at e  a t he r w i cc

18~
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1E 4 ;rli 197~ Prc :ra—mer ~~’ °u~ ce to the Cebucçer
Pro~~ra. rc rs ’ Gu ice  To C .e rat i nn  S y s t e m  w c c u te s

~m t ai icc Ciscuss~~~n: Entries In The 3~ M’S Discatc h Tetle

error ccnll tio rs —

~ry e r r o r  c o r c it ie n s  c e t e c t e c  by th4~ o r c c cure shou lc e i t h e r
c c c e a l t  w i t h  cy thi s prccecu r, or t r a ns l a ec ir * o t he
app rconla te error return . 

-

c iscu ssicn —

— - The f unc t i on  ci th i s  prcced ure  is to s e a r c h  the inclusive
acoress t’cur.zs, in the tarqet process ’ aco ress space, for the
;iss.c valu e. Ect i- the rassec value, arc cells in the target
prccess’ address space w I l l be easke.c (Lrgi cat L y *NCec) with
the the c a s s e c  mask ,  befcre any compares are prefcrmec. li-is
;rccecure can succeed if the resultinc cciroares are eeu~~ if
ti-is was a cortert search; arc It car alec succeec if the
re s u t t inc cc , r ra res  are nct ect ia l  and a re t  content  s e a r c h  w a s
scec iflec .
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‘ A p r i l  157w ~rn~~ram ers ’ Gu ice to the Cebucger

Pro~~ramm er s’ guide 
I0 C~~ena tinc’ System ecutes

De t a iL ed Ciscus s 4cr: ~:ntr ies Zr The CSP’S Cispatch Table

cs çpfs 340

entry type - ~rccecure acoress

crcce e ure furct 4 cn (brief ) —

This procedure is usec to obtain the state vector of the target
process arc to write the cbtainea state ~eetc r in the cells
aL lc cat ec fpr the state vectcr in ti-c OS~~’s cispatci- tables

w hen calIco —

This prorecure will norm ally only be ca L led by the CSM ’S csbpte
rcut ire .

4 ar~ u,ents —

C P

r e s u l t s  —

~ CNE

(V-is prc cedure must writ e the aoc rop rfat e ceLLs in the
CCJ s cisratch taole .it h the app rop riate state vector. )

cisc~~s~~bcn —

T his funct icr of this p rcce cure is to Obt ain the state vector
c i ti-c taroet crccess arc tn wr ite th e ect airen state vect er in
t he c e l l s  a l t e c a t e a  fo r  the s t a t e  vec to r  in the CEM ’ s dispa tch
ta ble (see ciscussl on below l ,

188
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~ eratjn~, System PeculesD~~tai~~~c Discus s 4

~~r: Ertr 4es Z r T I - i  OS ’~’.5 Di~~oa
$ cb Tatle

34k-
e n t r y  t y p e  — ~rcrecure aceress

p r c ce cu r e iurot jcn (trief ) —

T I - j~ p r ocecure is usec by L~ or DC’ routires to ‘cdif y t’~e s t at eve ctcr o f a tar~ et process.

wi -er ca lIco — -

Ti-is ‘: r °recure w i l l. ~e c al ie c w r e n  a L. M c m D’ rout ine wishes to
~cc if ~- the sta t~ vector of a tar~ et rocess, Ne 4the r LP ror CCrcu tire~ sh ould rrcC i~~y the state vect~~n clrectt y, bur t they lustu se  t~~is cnocecure.

a rcue er ts —

L l et

t i-a accree~ of a new s t a t e  v ec t o r  to become the currentstate vector for the current tarcet p rcce ss

re s u l t s  —

ciscusslcr —

Ti - Is pr °cedure wi ll. nodit y the state vect or of the currer tt a r ~~et process ,

A - s.~
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:~ ~~ riL 197C Prc~~re~~’ers’  Guide to th, ~ebuçcer

~rcerarrre rs ’ C~u iøe IC C~ eretin g System ~oouL e s
:~~‘.~4Leo Ci~~cuss i r :  ~‘~t r~ es In IP.~ 0S’’S ~ isr~e t c I  TabLe

csaLcs 34s

entry type — orececure acaress

~rocecure •urctic n (brief) —

?~CT I~ PL~ MEP.7LD YET

hP~er c at l e c  —

‘~CT I?PL!~ E~~TZ~ YET

arçuwertt —

I~CT IPPL~~ E~~TED YE T

res uLts —

\ C T  I ’P L E ’~E~~T CD YE T

errcr ccro ftiors . —

P~CT I~’PL~~~E~~TLD YET

c i s cu s s~~cn —

~tCT 1 F’PL~~~E’T~ D YET

s r e L s  34t

er t r~ t~~ce — prece rure aCdr*ss

crcce~ u r e  ‘Lnction ~brief) —

~CT I’PLE~’E’ E~ YET

~.ner eatlec -

~‘CT I~ DL~~ ~ T E~ VET

190
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~~ A cr i t 197C Fro ra’iurers’ Guice to th. Cecuccer
~rr~ira~~~e rs’ ~ui~~e To ~ceratin a SysteM “odules

~rt aiLrd ciscLs sicr: Entries In T~ e O~~~’S Dispatc h TabLe

ar~ ui~en t s  —

~CT I~’PL~~ E~~TEC ‘r(T

r~~sL. L ts —

\ C T  I~~P L C F ’ E~ TED Y(T

e rrcr ccrcit ions —

~ICT I’PLE~’C~~TED YET

ciscissic n —

~ CT 1~ PLEPC~~T LD Y ET

c s r sor k 34u

e n t r y  t y p e  — prcce r.ur e acd r es s

crocecure turc t4 cn (br ief) —

t c  r e w o v e a b rea kpoint frcn’ the tar~ et p rocess ’ ecdr~ ss space

~her c~iL Le c —

• usu~~L 1~’ caLt”c~ ~y the QE~ rct~tir,es that çet ~cn t ro L  ~her arrcce~~s rec ø~ the curr en t tcrçet ~ roc~~ss

ar ,~~i~er~ts  —

• 1st a rcurert

t~’e ~cc rc~os of a ~res.kpo
4rt recor’ (see ~ C T D C F )  — t~~isrec c r r. c c r t a 4 r s  su ffi iert infor atjcr abeut brea kpoint to

er~~~te tn ic  routine to rero~ e th~ t reakpo !nt  f roe the tar et
:rCce ~~s’ ac d re ss sca c e

re s t L ts  —

‘~ C r~
err cr ccr!altio .- s —

191
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t t •  ~z r i L  157’~ ~re~ ra~~-erv ’ ~uiOe to the ecuç.~ er
r r r r r a~~~!rs . ~~~~~ Tc ~,- e r ’ in: Sys t e f f  ~‘c r u I e s

~r ta ,L~~c ~~ t c u s s 4 .n: ~r tr 4 es it. 11c C~~’’~ is o at e h  Ta Ue

• c 4scuss~~cn 
—

~~ is r re c e c t r~ is usi~~ t c  c leanur t ”e  a~~c r e s c  ‘~~~ce of ~ t~~r çet
• ~r cc ,ss  re t~~~t other r o t t f r ’ s i r  th e  i~et u ~-~’er c~~n exa~r f r e  t h e

ecc ross s~ ac~ o’ ~ ta rcet orocess at wil l . w~~tbcut bav 4
~~ç t o

• kc rry aLcLt 11 ar a~ creos corte 4 rs ccce rLac~ c t r e r e  by the

• ce b u~~~er Cc . .  ., ~cr ~rea~~co 4rt ~urposes ) cr coc e tha t  is par t
cf th e p rc~~r~~ b e i n ~ Ce~~~~~CC. This rout4re shot.L~ uccate the

— trea kp oirt recorn tc reflect the current state or irsertec

~rea k:o1rt ~cce ir the trroet crecess.

cs intrk

e n t r y  t yp e — proc e ru re  ac dr ss

crocecu re fu r ct icn (brief ) —

t o 4r se r~ a b re~t kpoint ir the tarçet process ’ a~~ r.ress  trace

w her calIco —

~s~~~LL y caLIco by the C~~’ routines 
th at ret ccntrcL w her a

pro cess is aucut to no LrrQ .r he the current tar t ~roce.ss

er~ uivents  —

1s t erqt iren’

t he acoress ~ t a b rea~~poirt recorn (se~e C~~TOC~~) — this
recore cu rtains suf ficiert in1or~~at1or abcut a hreakr~c f n t  to
era ble this routine to insert the bre .~koc

4rt in the tar ’ et
prcce ss ’ acdr’ss spacr

• re suL ts —

~c~r

error ccr~~lt ict.s —

1~2
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r ~~ ~r r i L 197 F rc ,a ra m m e r s ’  C•uice to the ~ebuç per
Frccraarers ’ ‘ ui c e To Ocerat inç ’ Syste~ ~c~ u L e s

_ .~ta 4 I .ec is cuss~~-r: !ntr z es Z n The  Q$~~’S Cisoatch Table

c i s c L ss~~cn — -

Tbi~ ~roceour~ ~s u~ ec t c  i nsert any coce that ar  C~~” w i s h e s  to
I r t h e a acr ess soac~ ~f the current tarcet orocess. E.g., ar
c~~ ray want -to ins~~rt sceciaL instructicns t~ indicate
e r e a~~pc~~r ts .  ~~~~ th is routine is acre, the tar~~ t erecess
s b c u l c  ~e in such a state that its execution car he ccrtiruec
later , arc ~f break ;oints are s;ecit~~ec, they wi lt. ta ke effect.

• Tb j~ rou ti ne sho u t ~ upa~~te t~ e :rea~ coi nt record to refLect the
CL rr er t sta te of insertee br eakpoint co~ e in the tarcet
‘rccess.

rsc sacr

entr y ty:e — procecure aceress

p rccecu re functl~ n (brief ) —

chan ce tre currert prc~ rce counter fc~ t~~e cu rcer t  t e r~ et
~ r c c e  ss

wh er c a t l e c  —

i r r soc r se  to u s e r  cc arer ao t h at  so~~cit , a rew ac fcr a
r r cc~~!s

—

1st ~ rc~urent

‘P’  ‘ o w  po va It ! e

r e s u L t s  —

error co r a ftlo rs —

I
cisr~.ss ~~cr —
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lt Aun t 197C °r~~~ra,~~ers ’ ~u i e  to the Cebuçcer

Pr~ çra r~~ers ’ ~u 4ce Tc ~ c e r a r 4 nc Syste i r  ~ccuLesC r t a i t e c  is c us s i~~r: :ntnle s Zn T~~e Q~~~’5 ~isoa t cb  T ab Le

Ibis ro~~ t i r t~ sh oULd cban e t-e crccrae ccunt .r cf the curre”t
t~~r~~.t ~ rcc ~~ss .

c s c pc  ~4x

entry t~~ce — : rec ec ure acdr.~ss

p r o c e c u r e  f u r c t 4 c n  Cbn ief  —

ce t  tne ~c 0~ the  cur ren t  Lar ~ et p rocess

w h e r  c a L I c o  —

as a shcrt hara cechanism rather than m acinc the state vectcr
c- f a p r c c e s s

er ;ueert s —

let ar gu~ ent

the aco re ss  ci a too L record  for the r r o c e s s  for w h ic h the
cc is ces 1 rec

resu lts  —

the no of the corcerne~ oroc ess

e r re r  c c rc it i o r s  —

\ C\ E

CISCLS5 Cfl —

t his  pre reCure  is ~ ccnveniert wa y ~~ o~ tainir~ the ~c ct a
p r o c e s s  w ith~~~t havir~’~ to  in terpret  the state vec to r,  or of
c c t a 4rf nt~ t~,e c c of a o r c c e s s  wh ich  is net the current  ta rpet
c rc r. e s S

19~

L ~~~~~ -~~~~



_____  ‘ -~~~~~~~~ —- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

1’ 4-ril 197! °rc ;ran ers ’ t,uice tr the Cebucter
Froaranrers ’ ~tid e To Creratin~ Systew I’oc ut e s

:ctailec iscuss 4
~ r1: ~r .tr1es In T~ e O~~’~’S C4.s r ,atcr  Tat le

c*c ntt 3~~ v

entry type — procecure acdress

p roc ecu re furct icn thrte f) —

to  cLear.~p as tb, user 4~~ ~cre cebur. c~ino a orocess

wher  c a t t e c  —

wren the user inoicates that  Cs~ he it no Loncer i nte res tec  ir
cetu c~ irç a crocess, or i f  a sucerior Drcces s (‘e r a cr~ cesstree oniente e operating systen) ki LLs an inferior process

arrurents —

let  ar~ u’ert

the acdress of the toot. recorc for w’~~ch we an’ d ome -

cebu~~çinc the proces s

results —

error ccro itions —

c isci.ssicn —

Th is routine sbouLa cc ary cleanup necessary wh.r the r.ebuccer
is ‘irishea cebuc~~irç a ‘recess.

19
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1~ ~ :riL 1975 °ro:ran~ ers ’ Cuide to the ~ebuc çer
Prp~~ra r r t r s’  cu~ ce T 0  O~ er,tinr Systee ~o e u L es

..etai lec C isc u~~~fe r  ~ntrie i  In ‘T he )OMI~ C i sc e t c h  Ta b Le

osst’c

ent ry t y c e  — orccecure aocr~~ss

procecu re ‘urc tt cn ‘brief ) —

• to stno the e~ ecutirn of a process

wher c c l L e c  —

cry t iir s tP cebuçger is aointec at a precess

arouw erts —

t he acoress of the toot. reccrc correscorein~ to the :rocess
abase execut~ cr is to be stoppec

res u L ts  —

-
-

e r r o r c~ r~ i t io n s  —

cf sci.ssicn —

~ w f 5  routine shoutc actually stoc the executi on c# th e
s~ ee1fie c om ccess. It s ’ cutc  cc it in stcb a way that
•xecut4 cr c~ r he resucec subsecuentLy by the OS’~c routine.
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i~ ~~ ni l l97~ c ro~ ra..rersi Cuire to the Ceb upçe r
Pme~~rar~~erc’ ~u~ ce To ~.rer~~t4n, Systee 

w c c u L e s
C~~ta~~Lrn L ’f s c us s i c r:  Lot n i cs  In The OV’ ’S C f s ~~atch  Tab le

• ‘4aa

entry t y p e  - procecure adoress

p rocecu ro fun cti on (brief) —

tc resu ce the execution c’f a erocess

wh en c a t t e ’~ —

• 
- 

ir r—sp crse tc user coenands to resure orocecs executfor

a r r ~i. ,ents —

t h e  a c d r ess c~ t5e tool, record corresponcin o to the crocess
.bCse execut$c n iS to be resu mec

S 

results —

error ccr ditior s —

.~ .

ciscuss icn —

T ’j~ routjr~ çh’~uL d actuall y resume the executior of the
scec ifie c prccesc .

197
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1E Ac r~~L 197~ Prctrar—e rs ’ Gulce to the ~ebucçerFr~ rrar er s ’ ~uic e To “s e r ’ ’4 r —  Sy~~tee 
f#ccuLes

~.e t a t L e c  Cj s c u s s i c r :  Er tn iee  In The JCP’S ‘iscatcb Table

oscc~ csr !4ab

entry type - prccenume ooUr~ ss

proce cure ‘furcticn (brie-f) —

tc pe rfcrs cry cleanup necessary as the cebucoer is finished
w i t h  th is OS;~ 

-

wher calIco —

it me spc rse tc user cctpwards that indicate that this CSb is ro
tercer neceoscry

ar~.wrents —

P~Cl( E

re s u L t s  —

errCr ccro~ tiors —

~I C N~~ 
-

c i s c u s s ior —

This CS’ w iLL not be usec acein, anc th is routine Is
r e sc c r s f ~~Le for cry cLecrin~ up recessary .

19d
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t~ ~cr fL I9l~ Prc— reneers’ C’uioe to the Cebuççer
Frrrramrer s’ ruice To ~)ceratin~ Syste~ WccuLe s

~.ta’L~ c’ Ciscu ssior : Entries In The CS~~’S C isoatch TabLe

esesta ‘4ac

entry tyce — c” rcu tine  ac o res s

p m o c e c u r e  f u nc t io n  ( b r i e f)  —

tc ottair lnf cr caticr about the Last e r r c r  o~ the  currer t
tar çet crocess arc to form at this i~~for~~atIon for presentaticn

• tc the user

aher c a L Le r —

ir r’sccrse tc certain user coneands

cr~ ueents —

at  CP ENPCRT tine

at FILSE tire

1st arçuaert

the accress of a strinc to ~et the for~~e t te c  i r’cr.atfcr

2 r n  arçun,rt

t br accress of the current out~ ut mo de recard to be used
in foriratt inc the .‘bove eenticred ~trir c

r e s u l t s  —

a’ CFE’iFCR T tine

~ C ~ E

at PI~LSC tire

FALSE to i rc i ca t e  that no more in~ crrra tin r is f o rt h c n rj rc

em r cr  c c r o i t i c r s  —

k 
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34 it A~~r 1L 19~~ ~rc.ranrers ’ C~u 4 oe to t In Cebucçer
Fr~~prau re rt ~ ~uice Ic r~~era t inc  ~y s t e e  V cr~uLe s

:ee.~~lcc i scu ssi. :r:  ~r,tn ies re T J e  ~~~
‘
~‘! 

i sretrb TetLe

ciscusr i~ r’ —

This ro..t lne sh cuLc  ~e ne rat e  anc ~r f t e  ir the  nassec etrir .
i n f o rma t i o n  pe rt .~irinc tc  t re  Los t error er .ccunterec b y +be
c~~rre rt tar~:et ~tccess.

cs fsta

e n t r y t~~ce — ccrcutine macmess

crocecure turct~~cn (brief) —

tc  c tt a 4 r i n f c r m ’ t ic n  acc u t  ‘4Les k ncw n to the : rccesses  belrç
cebuççec arc to format t-is Information fcr cresentatfor to the
user

wher cetLec —

it rescorse tc certain user corcance

ar ;um ents —

at CPE’~~C~ T ti’i

\ C). C

at FLLSE t I e

L 

1st  Erc u ert

t ro  a c e r e s s  or a st r i r.r to cet th. fo r ’a t t e c  Inf or,et~~cn

2rc ar;u~ e r t

the acoress o~ the current cutout icce reecro to be urto
in fcrcattir~ the cbove renticred strIr~

!rc ~ r~ ur’rt

a 4 4 l ,~~ ~ancLe ~r the ‘inst fit s ir a ran~ e •~~at  thr uc e r
i~ ir.t .’resteo ~ r

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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i~ ~c ri I. 197~ Pr~~<~r~ g- rer5  • r~1j 4 0 p  tc  the Cet uc~~er
F r o . m a — ” e r s ’ ~u 4 ce To r re ri t ir ’  ~ys te” ~c c ut e s

= :e t a i L~~ 
4 s c u s s ic n :  ~r t r 4 es In T I —  ~~~~~ E’ i s c a t c b  Ta bLe

~~t b  ~. r — u — , r t

a iile ~an~~Le on t- e L~~ct file in a rarce that the user
i~ in t e re s t e d  in

r e s u l t s  —

a t  -~F ! ~~’~~T t1~’~

a t  PLLS t i’~e

5 
F;L.SE to 4rc icate that no rcr’ info r’~c t i c r  Is  f or ’hcnu irç

e r r o r  cc ro 4 4 i c r s  —

ciscu ss 4cn —

— ‘his rout ine imole nents the ecuivsle rt of the TE~~EX ~~~~~~~
c c r v ’ a r d .

Z4 a e

e n t r y  t y c e  — p rc c e c u r e  a c d re s s

p r o c e c u r e  t u r c t f c n  ( b r i . f )  —

tc save the aedress spoc~ of a tool c~r a fil,~

w he r  e a l t e c  —

in resoorse to user coet~inds

ar’- t.merts —

let  erluirent

th e ~ccrc~ss c f the tn cL rrcorc corr0500nc n.- to t w o c r c c e r o
w~ cse adrress sc~ ce ~t Is oesire i to save

_ _ _ _ _ _ _ _ _ _ _ _ _
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lo A~~n4t l97~ ~rc c m~ rrers ’ Gu ice to the ebuccer
Froc ra——e rs ’ ~u ice Ic .‘~ceratin~ System ~ecuLes

S et a~~Lec C iscu sstcr Fntr les In The CSh’! C4 s~~atcb Tab Le

2 r c  a r~ urent

t he  uccr e ss ~ f a stn ir~ r~ nta inin ~ a ~1Le ram ’ cn which tc
sai,e the oc o ross  s pec ’ :

~r c ar~ unent

S the a’cress o f  t he cu r re r t  cutout  ro~~e r ee c ro

4 t h  e rcument

the a cc r e s s  o f  a s tn irc  ir w h i c h  tc nLace any sessaçes for
t he user

* res uLts —

error ccrcitions —

ciscuss icr —

This rout ine shoul d save the accress space of the specf’iec
process cr the scecifiec fiLe (this 4s the ecuiv aLent o~ the
TE~ C X SSAVE cce’anO).

os ich ~4a~

entry type — s~ ’:Le data s t r uc tu re

cata structure ‘ear ir.~ —

th is is the ce bupcer TUb fo r  the tarçet rrocoss that is
curr ently bein g cebu~ çec.

cata structure t yce —r - t his cate structure Is a circLe werc in the CS UI ! a is o a t c h
tab le

c isc us sl cn —

—— — —  -~~ II ~. ~~~~~ ~ ~ ______ A
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~~ .~;-n i~ j97~ ~rc oram—ers ’ ~uice to the Cebu cçer
~rc’ra~rrers °u ide To ¶~ceratina Syst em ~cd u L e s

:~~taiIec :iscuss 4rr : Ontr 4es In T he C~~’’S ~is~~atcb Ia~~Le

t his cata structure w i lt be set ano rairtain ec b y the CC. It
ccr s 4sts of ;r InternaL rebu;cer hord e for th e curre nt tar;et
: race cs.

cssvec !4ar

entry type — ~ C ~orc d3ta structure

cata structure race — FFST~~TE

cata structure ‘reaninQ —

this cata structure cont?ins the sti~te vector of the current
erç ct crecers.

eata structure t ype —

•Pis Cata structure is cesoosec cf ~t worcs funcer T~ I~(X, thc
first 1~ of these wcrcs neoresen t the recisters of ~~~ tarçet
crccess ; the reeninc of the rest of the wcros are currertLy
urs pecified .)

2~~3
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I
~~y. , e (s  ~ef irie’~ In he ‘ebuccer Loscer

— 51Vh:OLS ~ZFI~~~ P. I~~ CC~~UGGE~ L~~ C~~

Tw e reecer is ur;ec to Stuc~ the fdLtc afn~ fil e s fcr the actual
ce f i r’ it i cns  (or.’ ,ebni cs~ of syabcts that are ce4irec in the
aecijecer Lceder , arc are herce avai labLe to aLt cebuocer MccuLes : 35a

- - - CCT C S P .~ LS

L~~.CSp .aLS

CSIC5P.(
~
LS

CDTCEF.’~LS

F~’IF~ C(.IlLS

2~)*
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I~ ~c r I L  197~ Prcr .rarrers’ r,uice to the Cebuccer
.coenclx 2

T~~r~ et Pr ocess Pr 4
~~it4 ves Recui ree F-r Cetuc~ inq

— T A ~~C ET F~~C C E$~ P R I 4 ITI~~~S ~~~ uIR~~ FO P CE~~~3GI).u 30

I” cree r tc cm able to interact ively cebu~’ any pr ocesc, lb

nece ssary t~ 3t toe recurcer be a~ Le to exercise certair certrcts cver
t~~e c rccess. The se cortrots are of the nature c4 bein o ahle tc read
arc w ’ite Phe eacress space of the crecess, stccp i~~ç a~ c starting
execut lcn Cf tre crcc’sS, etc. It is the res ;cnsibiLity o~ the OSM
to p row ice a sten earc interfac , between these functions anc the rest

~ f the cebu~~~er. 360

her rurri nc uncer a crccesc oriented oceratin~ systea. with the
cecu g~ er at tho too of the ~rocess tren . the QS~ wouLd be able to
ex ercise these ‘unctiors by operatinc systee or im itiv es that exert
c~ r t r c L  ove r ir ~fer 4cr croceeses.

~her rurnin~ urcer ~ process orlentec n~ mr atInç syctem, wit h the
cecuc qer anc tw e target process botn uncer the controL cf a cowircn
heac, sore of these functie~rs ~

,y be coabte by the cebuçcer vie
coeratIr ’~ syster priritive s cfrecttv , cflC fcr same the oebuçcer
ray have to renuest the com cn beac to per 4crn the function ,

1? the cetu ç~ er era the tarcet crocess are rot runninc or the same
mac hire, or uncer a coir~icn heae~ in the same wachine , ther it
becomes necessar y fcr the ~~~ to co~eunicate w Ith (crocecures In)
the tarcet orocess tar in -i crocess that has cortrot over the
tan cet crocess ), to have the neecec functiers performed .

This acpen c~~x w il l  ciscuss, a t a functiona L Le~ et, the crocecures
n eece d ir  a t~~r~ et process to rake it cebucçabte.

- -
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it ~on i L 1~~7~ ~recram’ers’ Gu 4ce to the enucger
App enci x 2

T~~re,t Prc ce~~s Pr 4 m l t 4 ves Recu irec Fcr Cet ugçinn

fi.rcticr rane — STaR T C(~ UGG IPC- 36c

ar~ i.me rts

rcre

results:

rcne

-, functi or :

This rrocectare Is the first taILed crocecure ano it cives the
;rcecss a crarce to cc what ever ini ti allza t len is mo cuirec to

S 
start debugnirc. (If f~~r sore reason this rrccess car ret, cm

• is  r ct  w ’Llirç to .  cc detu~ c eo, then this craceoure eive~ a
FAILL PC returr.)

f~ rcticr rare — ~~~~ 
erw~~~y 36~

arcuserts:

irtra—p rocess aacress

ert ity to be reac (e .~~. tits, bytes, wcrcs )

rumbc r o4 entit les tc cc reac

results:

if successfuL gives a success return and returns the reci.estcc
ertities; if ~nsucc~ ssfuL, give s a fai lur e return ant returns
ar Ircl catior as to why it faite-1 arc as many Of t~~ recueste d
ertft ies as it was possilLe to returr anc an inc 4caticr’ o f hch
iuch was returnee.

zc~
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~~ ~~pnI~~ 197’ Prcr.r a~~ ers’ 5uide to the Cebugger
£pcen~~ix 2

T~~r~ et ~rccess r’m itiv e s Fenulrec For Cebuc~,inc

turct icr race — ~r I T ~. ~~~~~~ 36e

ar 1. Pert s:

irtra— rrcce ss aceress

erti ’y to be wrItten (e.-~. bits , bytes, wcrds~

ruirh er o f  ertlt~ es to be written

results:

if successful gives a success return havira written the
recuest ec eri ’it ies; If ursuocesefut, ci v e s  a fa i L u r e re t u r n  and
returns an ircicat ion as to ~hy i t f~’ILec ari a ba’,in~ written as
m ary of the reauestec entitles as was possi b Le it r.turrs an
ircic aticr of how much was written.

4urcticr race — ~ I~ C CONI T 36f

er cum ent s

startir i . int ra—p rccess accress

erc lr~ irtr a—c roces s accress

ertit y to be searchec for (e.ç. bits, byteS . wCros)

va Lu e ci en~~1ty to be searched for

ree k to ‘odl’ v search

results

I-f successfuL. n ives  a success return ant an intra—prcce~ saccress of the founo entity; if unsuccessfu l, ‘ives a fa 4lurr
return arc an incitation cf the reason fcr f.~iLur,.

furcticr

20 7
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‘

i r r t  Prccest PrIcI~~iv e c . F e ~~~~reo Fnr ~~~~~~~~

this crcce cur e searches froc the st .~r~~in~ intra— croc ess ~c c r o s s
to the ere i r - ’ Intr ~i — — r o c ” s s ac r r~~ss (or the 4lrst occurre n ce of
tre cass’c vclu e ~~eeif yir~ target ~e ony by the cassec ~as~~i.

furcticr rare — r
~~ ;E-~~

ar~ uient s

~rccess acerecs

results

r crc

fur ctier:

this crcceture 4r ezes t~ e recucste~ ent1ty. freetlre Cr
ertity stops the executicr of ccce wher an entIty is frczar
It Is r.c’ rrs~ orsive to caLls other than cat !s en ce~’unrir~
furet iors. (such caLLs are eueuec unti l such tite as tr.e
ertity is tr’awec .)

furc ticr race — Tb~ w

~rcceS s accress

r e s u l t s

r c r c

func ti cr:

— 
t h is 4s the 4rverse of ‘reezinc .
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‘~~ ni l 197C Prccrarters ’ ~u-4 ce to the Cebuccer

Ac cer cix 2
Targ et Prrcess °rlir -itives Fecufrec Fnr Cetugcin q

furcticn name — ~!LC ~T~ TE 36i

ar ueerts:

‘rccess acdr~ !s

results:

returns a state vectcr cescr lb in c the st ste ef t’e seLectee
;rc cess • th e content a~ c s y n t a x  of  the state vector is
cepe rcer .t on which oper.tlr system is ccrcernec . the state
ve ct cr .ILL ccntain such trt~ rcs as: the renisters uf the
ccrc erner process, where it w a~ exe~ uti~~c when it ~~~
inte rruotec, the state c ’ its p seuco—In terruct system (or
j~ r~~X), whether cr n-ct tre process was ir sirqLe stec “ccc (On
ma ch Ires the~t succcrt thit ), etc.

functior:

The 4rtert of this orccecure is to cc sate tc save the state of
a crcce ss, “~ cIfy the st~ te, cerferm sote arbitrory -

cc cputati cn . arc then restore its ori~’fnat state and resume Its
p rior executicn as if none at this hoc hacpered .

fu rct icr race — ~~~~~ STtTE 365

t. rents

pr ocess eccress

state vector

resu tts

i~ the state vector of the seLecte t entity l~ success 4u lt y
written, t hen  this ;rcce’ure ~ ivn s a success rehurn if the
state vector carrot tie w ritten, then a ‘til ure return is give n
as we L l ~s ar Iroicatio r as to w hy the  state vector coulo net
be w r i t t e n .

20~
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€ ~cni . i9~~ ~rccrarnr er s ’ r,uice to the Cebuçger
~ooercix 2

Torc et Process Pni~~it 1 ves ~ecuirec ~cr Cebu~ çinq

furcticr race — ~~ T FSEa~~~t~I’~T 36~L er~ urents: I-
irt ra— pr cce ss .ccress

crecee c court

:rcceeure ac—tess

tfLa g j
fflag

results:

returns the ccnterts o f  the ceLL (s) that were reatacec in orcer
to set tn-c breakp oint arc an incicaticn of how cony , anc what
tyce cf (bytes, woncs, etc.), celLs were re~ taced.

function :

this prceeaure sets a br ca kp cint at t h e  scecified accress.
when a t rea~~ cint is enceunterec it eIther takes or faiLs , the
cessec ‘lags tftac for the break point takes , •ri~ ffLae~ f o r  the
brea kpoint fallin g ), inclcate whe ther or rot the cebuc rrccess
is to be rotitiec (ciscussed beLow ) if the brea k point takes or
faiLs.

thr croceec ccur t ineica tes how sony ti—e s the 4rstructicr at
the cassec ~rtra—pr,cess aocr’ss shoula ~e executea hef”re the
brea fr :c-frt takes; the passec crocecure aecress is a crocecure
to b e caLLec in the tar;et ~ rocess t~ cec 4de whether or ret to
ta ke the bre~~kooint . the prececence of the rroceeci court arc
the catLe c r’rccecure w i lt be c’etaiLe c Later. -
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:€ .~or i L j97~ Prr-na i— ers ’ ~uIde •o the L~ebuc çer
A coercix 2

— iar~ et Process Fnic itiv es Feoufrec For ~ebugg ino

‘uncti on race — ~ -~~CV~ ~cE.~KFC INT

erç uxe rts

irtr a—or ~ cess acdress

results:

non e

function:

this crocealire removes the breakpoInt at the specifiec
irt re —p rcce ss eccress.

furetic r none — C~~’ ~~hSCL 1wcL~ ~CC~~ESS 36”

arjuwerts

irtr a—p rcce ss adcress

results

retur n s the lrtre— p rccess aceress of the symbo l tabte for the
pa ssec entity arc the Lerçth of the syebct table and the type
c-f the symb oL tabLe
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MISSION
of

Rame Air Development Center
RAVC pI~vso and execwte~ ke4ewccit, deveLopment, .te4.5t and
a eLec ted ac u2o-Won p kog’tamo Lit 4uppolt.t o~ Con~nand, ContitoL
Conv*uti~.a.tA.ono and litteLLLgence (C 3!) t~vLt~u. TLCItitij~A2

-

~ and eng.tneea2ng 4uppo n..t ~e~.tkin axea~ o~ tecJut~.aL ~ompe.tence
-~ 

- ~ p i tovided -to ESV Pn~ognarn O~~i~e6 (PO &)  and otjsi,t ESO
- - - 

— etement4. The p it4~ncApaL techn.~caL tLa a~Lon an.eao Me
-
~ 

-

- 
- con,N(u~gat2on4, e2ecZtomagnet2c gwLdan(~e and ~on.ttoL, 4wt-

- - ~ -
- veALLanc~e o~ g4ou.nd and aewapaee objec2a, 4nteLZA~en~e da.ta

- c~oUec2Lon and handUng , in~oicma.tLon 6q4 tem technoLogy,
- 

- i~ono4p he4~C p~*opaga.tton, 40Ud 4 ta.te 4cc.eflCe6, niLCAoit~ve
- p hy42c~ and eLec.twiuc M.VabU.2.t~J ,  nio2n o2nabAi2ty and

eomp a.t~.b~U2.ty.
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